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Biographical Memoir ofM. Duhamel. By Baron CirviEa ♦. 

M. Duhamel was one of those philosophers of the old stock, 
if we may be allowed to use the expression, whereof many are 
recorded in the history of the Academy; men who, laboaring 
in retirement for their own pleasure, and for the beneiSt of their 
fellow creatures, regardless of fame, knew little of the wcnrld, and 
eared as little to be known by it ; whose works the public read 
with advantage, unaware almost whether the authors themselves 
were still living, or without informing themselves at what 
period they lived. So great was his modesty, that notwithstand- 
ing the undoubted title which he had to speak with authority 
in the Academy, during a long academic career, his voice was 
scarcely heard among us. Many of his fellow members, perhaps, 
did not.know him by sight, imd yet he was one of the benefac- 
tors of hit country ; he diffused a knowledge^ of many useful 
processes ; he was one of the first who introduced among us the 
true principles c^ metallurgy. All those who at the present day 
practise the art of mining, either derived their knowledge from 
him or from those whom he instructed ; and the enure body of 
men attached to this branch of the adminbtration, professes to 
recognise him as its venerable patriarch. These circumstances 
are surely.more than sufficient to incite us all to cherish his 

* Kead to the Rojal Academy of Science of the Institute of France on 
the 8th AprU 18f3. 
OCTOBER— DECEMBER 1830. A 
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2 Biographical Memoir of M. Dtthamel. 

memory with that care which he himself too much neglected, 
and to influence you in paying towards him the debt of his con- 
temporaries. % 

Jean PIERRE-FRAN9018-GUILLOT Ddhahel, Inspector-Ge- 
neral of the Mines, and member of the Academy of Sciences of 
the Institute, was bom on the 81st August 1730, at Nicorps 
near Coutances, in the Department de La Manche, and was 
descended from an old family in the {M*ovince» 

From his earliest years, he was mild and reserved in his 
manners, but manifested great steadiness in his undertakings. 
His father, who intended him for the bar, placed him under the 
care of an attorney, according to the practice which had become 
necessary at that period, ^en, through the negligence and isd- 
fishness of the professors, the instruction in law to be ob- 
tained in the public schools had become utterly inefficient. 

Placing him with an attorney, and at the extremity of Jjowex 
Normandy, was less likely to enable him to learn jarisptudenc^^ 
than to shew him chicanery in all its deformity.. Nor had thcr 
profession any charm for him. A young man of his character 
required another dbgect of stu^y ; an irresistible presaitimen^ 
made him think there existed more worthy «iccupations ; and in 
order to seek them unrestrained, without i^rising any cme, he 
oommaiced making his escape from the sort of prison in which he 
felt that his intellect could jnever be expanded. He had a gicand- 
unde, who, after haying long served as im engineer, without ob- 
taining advancement, and after having in vain tried sev^al 
other profS^ions, resolved to put an end to his disapppintmenta 
by becoming a. capuchin friar. More fortunate under tl^ frock 
than in the woild, he had arrived at the dignities of his order—* 
for there is no society of men, however humbly that hds noti dig- 
nities apd baits {ai amlntion— -and at thisi dme he was guardian 
of the capuchins of the x^ity of Caen, and superior of those of 
the provinces* It was with hkn that the young Dubamel sought 
a refuge. 

A man such as he could not be insenvble to evils which he 
had himself experienced, nor to that restlessness so common in 
youth of energetic minds, so long as they have not obtained the 
true place assigned them by nature. He not only received his 
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Biographk^l Memoir ofM.DtAameh 8 

grand-mpbew with a fatherly aiR^tioB, but judging, iineotftl 
employment in the highest d^reeneeessaiy^ he ilndertook to- 
teaeh him what he had formerly known of mathcanrttics^ . Like 
those platook souls tlmt seek out each other as soon «a iiassf 
are cast into the actual .wcurld, the youngiattomey^s.derkjat 
length £9und the food that agreed with him, >and seized it 
with 1 avidity. . Henoeforlh absorbed in hia retreat, bytbiftsde 
object of fitudy^ he soon becaoie a more escpert matbeauitkian 
than his unide. 

It may weU be judged, that in thus directing.the attention cf 
his nephew, the good guardian of capuchins, did. not intend to 
condemn Jnm to his own profession* On the contcary, he 
busied himself in renewing his connexions with his old compa-^ 
nicHis. M. Peyronnet, under ^authority of M. Trudaine the 
elder, at that time founded the School of Bridges and Highways, 
which has since become 'so usrful and so honouraUe to France*. 
M. Duhamel was introduced to him, and gave such decisive proofs 
of capadty^ that he imtnediately admitted him amoilg bis pupils. 
With. unrelated assiduity. he added to Ms acquirements, and 
be was upon tbepointof l^aviug the school and of entering with, 
distinction^into the Corps (^ Engineers <tf Bridges and High^ 
ways, wbena new project of M. Trudaine^s called him to another 
branch of semice.. . 

M.. Trudaine, a distinguished member of this Academy, and 
one of thoseiwho Imre contributed much to spread mhghten^' 
ed prioc^le^ of adpiinistratioii in France, satisfied with the 
impulse which he had given to the act of facilitating conFeyanee; 
l^ founding the School of Bruges and Highways, thou^t' that 
a similar procedure might operate beneficidly upon a much' 
mcMre neglected part of administration, that of Mine& 

Fortunately iar France, her. mmeral riches will always ve^) 
main the least part of those with which nature has favoured her. 
Her vast and fertile fields, her rich pasture grounds, her vine-, 
yards so remarkable for the variety and excellence of their pro- 
ductk>n8, rare on - ample equivalent for the rareness of those 
metallic .netns wMdr are>almost always indicated by the aridity 
imd barreonesaiof the hmds they traverse* . But since we have 
some such^ landi.too^ it might be important to exannne wtiether 

A 2 
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4 Biographical Memoir o/M. DuJiameL 

in all this sterility were uncompensated, or at least whether 
every thing had been done to determine this quesdon. 

Now, a brief examination of the preceding acts of thego^ 
Temment, will presently shew that the mines, when they were 
not sacrificed to the cupidity of men of influence, had been 
given up to the empiricitim of ignorant adventurers. The 
languid state in which they remained, was therefore by no means 
either necessary or irremediable ; but to restore them to life, 
the first step to be taken was evidently to instruct those who 
were to work them. M. de Seychelles, then minister of fi- 
nances, was fully capable of appredaUng such enh'ghtened views 
when proposed, and readily obtained for them the royal sanc- 
tion. 

To teach the art of mining, however, it wn necessary to have 
instructors, and this country did not furnish so much as a single 
individual qualified, in apractkal point of view, to undertake 
the office. 

In iact, this art, which received its birth in Germany during 
the middle ages, had remained almost confined to wcxrking people. 
Scarcdy had even a few treatises on Metallurgy and Assaying, 
founded on a rude system of chemistry, begun to be spread in 
France in the form of imperfect translations. It was only on 
the spot itself, from the mouth of these workmen, and in the 
view of thar labours, that notions could be acquired regarding 
the rock formations which contained the mines, the laws of their 
mtuation, the best means of mining them, tracing them, and 
purifyii^ their productions. 

But if the workmen alone possessed all these secrets,' it was' 
necessary that those who were to wrest them from, them should 
be more than mere workmen ; enlightened minds could alone 
collect into a sptem that mass of scattered facts, the aggregate 
of whidi those who knew them were very far from being able to 
apprehend, cnr even to form a ccmception of their relations. 

It was therdbre resolved to take into the schocd of Bridges 
mid Highways, some young persons already veiled in mecha^ 
nics and physics, Imd for the purpose of their being educated 
in the art of mining, to send them into the districts where the 
greatest iM*ogress had been made in that art, namely the Harts 
in Saxony, Austria, and Hungary. 
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Biographical Memoir ofM. Duliamel 8 

M. Trudaine^s choice, as directed by M. Pe3rronnet, fell oo 
M. Jars and on M. Duhaidel, whose history we are relating. 

As a preparation for their journey, they were sent to inspect 
the most important mines which France then possessed* From 
1754 to 1766, they visited those of the Ardennes, of the Vosges, 
and of the. Pyrenees ; and, in 1757, they set out for Grermany. 
. The diligence with which they applied to their researches, 
may be judged of by the collection published under the title 
Voyages MetaUurgique^i which bears the name of M. Jars, but 
which is in a great measure the result of their united labours. 
All the memoirs regarding the forges of Austria, Styria, and 
Carinthia, and those of Bohemia and Saxony, are the work of 
the two young authors, and several of these memoirs were com- 
posed by M. Duhamel alone. 

It would be unjust to estimate this work according to th^ 

present state of our knowledge. In the period of more than 60 

years which has elapsed ^ce it was published, the theory of all 

the sciences which, treat of minerals has undergone two or three 

revolutions; and ;it must be remembered, that, at the time we 

allude tp, tl^ masters whom our young inquirers could consult 

were not theoretical men. The ideas which the directors and 

proprietors of mines then possessed, were scarcely more elevated 

than those of the \^oi;kti\en whom they employed. Every thing 

seemed mysterious, in. the. purely^empirical results on which their 

procedures were founded. The birth and maturity of metals 

were believed in ; nature, it was said, required to be aided in 

.bringing them to perfection. Mercury, sulphur, and salt, vari- 

ously njodified, formed their elements. In a word, metallurgy 

spoke almost entirely the language of alchymy. 

Geology was still farther from having attained a scientific 
form. As yet, Lehman had scarcely distinguished with pr&. 
dsion the secondary from the primitive mountains. The nu- 
merous circumstances relating to the superposition of minerals 
were not even imagined. Desaussure had not travelled, Deluc 
had not written, nor had Werner yet, by the power of his supe- 
rior genius, in some measure reduced to order the mineral 
world. 

It is a reflection which we are frequently obliged to make, 
when we have to retrace the history of our fellow-members 
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vrkoBe^oareet has- }yeen long;-^the ideas and the language 
adopted itk the licences dtfring their youth again occur to us, 
aiid we fed b^ if we^ere ^gaged witli some nation of antiquity. 
Half^ century b^s sufficed to metamorphose all ; andph>bab]y« 
in the same period of time we also shall hate beeome micient to 
the generation that will succeed us.- These considerations teach 
us never tb finget'lhe resp^tfal gratitude whidi we owe to our 
predecess^»%, and never, without esamii^ation, to reject the new 
ideas which an ardent youth e(»ioeivesy ai^d which, if they are 
just, will prevail in spite of atl the efforts which the present age 
may i!nake to repress them. 

This much is certain ; the facts which MM. Jars and Du- 
hamel <x>llected are very numerous-; that at tfiat period they 
were almost entirely new to France; and the perspicuity an4 
arrangement of their descriptions rendered them intelligible to 
all who might give them a perusal. The work in wfaidh they 
are embodied conUributed essentially to that improvement in the 
art of mining, the fabrication of iron, steel, and tinned iron, and 
the digging for coal,' which has of late years taken place iti 
France. Their work also led to the increase of establii^ntentis 
devoted to the preparation and manufacture of these productions 
of the mineral kingdom. 

It was not less honourable to the authors, that there prevml- 
ed a constant ftiendship between them both during their long 
researches, and when they were engaged in giving them to the 
public. Their connexion exposed them to become jealous rivals, 
i)ut their character preserved them from that evil. Even abmad, 
their conduct was uniformly regular and respectaUe. They 
gained the friendship of several of the distingfiidied men whom 
they visited, and more than once prc^K)6als were made to them 
to accept of situations from the princes through whose countries 
they passed. 

M. Duhamel especially, whose modesty formed a striking con- 
trast to the generality of travellers from his own country, was 
hdd in very great esteem. The Austrian Government wished 
to attach him to their service, but he was called home, both by 
the official situation which had been promised him, and by 
Another desire still dearer to his heart. Sinde bis flight fh)m the 
attorney, he had not seen his father, and the idea of having Irft 
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Ifi^es of displeiasure in /dve mind of the good M num weigh- 
ed hea^y on him. HeliasC^iecttoimplbt^ his pardon. But 
it was not the pnodigttl cH^dretttniifig; miserable add bumiliat. 
ed; to hid paternal' miojsion: it wasa man of education, respect- 
able fbrU»«oiHkot, and whohadpibbably opened a surer path 
to fmtune than thtft which he had been desired to follow. It 
will easily be conceived that the father^ anger was appeased 
befordiand 

M. Duhamel the son, dierefore, now expected to be in- 
stalled in the functions for which he had been prepared by so 
long a tri^i. He want in haste to Paris, and made inquiries 
re^>ecting the acecHnplishment ol the preparatimis that had 
b&SA announced; But a total change had taken place ia the 
adttiniMation. A most unfortunate war had exhausted the 
finances. M.de Seychelles, the enlightened minister who had 
deqmtched the young pe^Ie on their journey, had no longer the 
direction of affairs. Three other ministers had succeeded him 
in the AgH space of two year's, without contributing any thing 
to public credit or ^Mrosperity, afnd M. Silhouette, the one who 
was then in oflBce, had been mpi^e imfcntUnate than ail' the rest 
An eta*nal ridicule has been: attached to hi^ name from the 
*^akry daric likenesses at that time in Togue *, and whi(ii afford 
in iKHOe measure an end)lem of bis operations. It was not -dtfa^ 
to him or t<^ almost any of diose who succeeded him, each for a 
few months, ^ill less to the Abb< Tertay, of formidaUe memory, 
wha governed the finances until the death of Louis XV., that 
any thing "cohld be proposed with a view to future prosperity, 

M. Tmdamej therefore, gave up his intentions for the present, 
and M4 Duhamei remained without employment. He did not 
murmur, however, nor did he endeavour to obtain by solicitations 
what had beeh refused to his labours. As during all the rest of 
hb li£^ hcf i«nlained qidet, and sought for resources in himself 
Hra leisure was Occupied, and his existence supported by giving 
advice to mining companies. H^ even wrought for individuals, 
and, in 1764, he entered into the service of a rich pro{metor as 
director of a great foundery, to which were jmned several 
feiges. 

* Blade profiles are tinted flilhotrettes. 
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In tUs establishment it was quickly seen to what extent 
knowledge may contribute to the acquisiticxi of wealth. In 
a few months the expense was diminished, and the produce 
doubled. An entirely new art was also introduced. From the 
year 1767» steel was manufactured of such excellent quality that 
it was bought up by certain Engli^men to be sold agaih as 
JBnglish steel, so much did they dread the loss of a reputation 
which they then exclusively possessed, and more than 800,000 
hundred weights of it were annually manufactured. 

Many years after this period the manufacture was pretended 
to have been imported into France, and a large reward was de* 
msmded for it. M. Duhamel acted with more dinnterestedness. 
In 1777, he published his mode of procedure. On this occa- 
sion he added, as he always did, modesty to disinterestedness, 
and did not even take the trouble of claiming his right to 
priority that would have secured him wealth and indepen- 
dence. 

A less dependent situation might have given a more extensive 
influence to his talents, and he conceived a plan that would 
have secured his wealth and independence. He formed a scheme 
of estaUishing founderies and forges in the barren grounds 
which it would have been easy to dupply with fuel by means of 
the pines so abundant, and at that time so useless, in that sandy 
country. The articles of agreement were made out, the success 
of the undertaking- did not seem doubtful, but it was necessary 
to leave the establishment over which he premded ; and it seemed 
that a furoprietor whom he had so effectually aided in becoming 
rich, could not withhokl his consent to grant that freedom which 
in its turn might aid the fortune of the man whohad sa*ved him 
so well. ^ • 

It was quite the contrary, however. DuhamePs master, who 
was of a violent character, and was at this period in the highest 
credit, so far abused his power as to cause him to be aj^nrehend- 
ed by soldiers, and guarded in sight of his estaUishment. 
Scarcely w«uld one of the great valvals of the crown have, at 
the height of the feudal system, attempted such violence. It 
proved at least the value that was attached to the services of 
M. Duhamel, and brought to mind those times when the al*^ 
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chemists were imprisoned, in the hope of forcing them to mdce 
gold. 

Fortunately we were no longer in the 12th oentuij ; the Kngv 
to whom M. DuhamePs fricsda were obliged to m^e direct ap- 
plication^ gave him all justice, and the circumstance having 
recalled him to the remembrance of the minister, contributed in 
the end to his withdrawing himself from the precarious situa- 
tion to which he had.be^i reduced. 

In 1775, he was named commissary of the eouDcii tat the in- 
spection of forges and furnaces, which qpened up anew the 
path to employment. However, he always regretted that this 
event broke up his plans with regard to the barren grounds, 
so firmly persuaded was he that they would not only be a new 
source of public prosperity, but also a certain basis to his own 
private fortune. 

While he was connected with his great foundery, be had 
begun to make known his own discoveries and observations. In 
1772» he made a journey to the Pyrenees, and diewed. tin advan- 
tages of the Catalosian. method <^ manufacturing iron, imd the 
possibility of a{^ying it to the mines of theinterior of the khig. 
dom. It is well known that this method consists in making the 
ore pass immediately into a state of sani*fluidity, in a crucible, 
where it is preserved from the contact of air, and in submitting 
it immediately after to the action of the hammer. In this man. 
ner the great outlay required for the construction fA furnaces 
is saved, much fuel is economised) and less is lost by combus- 
tion ; the iron is separated and refined in the same crucible, and 
by a single cqperation. To prove that the rook ores of the 
Pyrenees were not the only kinds that might be thus traated, he 
had ores transported from the Angounfois and reduced at the 
Pyrenees. The pperation succeeded perfectly. 

Odc€$ free from all engagements with individuals, he set no 
bounds to his zeal, and his writings and; experiments became 
more numerous* In 1775, he viuted, the mines of Huelgoat 
in Lower Bretagne, and discovered to the great benefit of 
the proprietors, that a substance of an earthy appearance, 
which they rejected as useless, was very rich in lead and silver. 
In 17779 he improved the forges in the same country, as well 
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as the foanderied cf canon and iron balls at Lanooe, and pub< 
lished, as we have already mentioned, his secret with rei^iedt 
to the cementation ci steel. 

In 17799 he ptcgected great improvements in the re6tdng of 
silver, that » to say in the art of sepamting that metal froip 
copper by means of lead. In 1788, he invented an insUiina^nt 
calculated for following better the direction of veins, atfd for 
determining the points at whidh tiiey cross. In 1784 especially, 
tfaeperiod of a great competition for a place in the Academy, 
he pceflented sdH mcnre numeixHis memoirs than formerly. He 
fimudied a means of e^ctracting metal from the poorest galenas; 
taught how to* treat wfthout loss the ores rich in irc»i, by add^ 
ing^ to them in suitaUe proportions earths calculated to produce 
a sufficient laitiei^ imd thus prevent, their combustion p i^wed 
that most of the scoriae of lead may still be, turned to account i 
and pointed out the sui^est m^ms of extmcting gcdd and silv^ 
from goldsmitli^s cashes. 

These last works pvoeured him succ^vely in the Adademy 
the places of corespondent and assodi^, and at length obtained 
for him from ^ government the recompense do long promised 
to hts fiiBt efforts. 

The minister of Louis XVI. resumed the old projects of M . 
Trudaine. In 1781, M. Necker laid the first f(»indaticHi of 
their reali^ition, and, in 1783, M. de Calonne coiDpleted it. A 
adKxil of mines was eistablished at Paris^ and after more than 
twenty years expectation, M. Duhamel was nominated to the 
chair of mining and metallurgy. 

Undertaking such an office was devoting himself somewhat 
late to an occupaticm foe which he was designed from his youth, 
and which should have been commenced with the active vigour 
of that age. Not only was it difficult for M.' Duhamel to ac- 
€pjite all of a sudden the elocution which could alone fix the at- 
tention of his pufnls ; he had also to learn in detail th^ theories 
whose progress the ex^xise of art, and a IMe passed in forges 
and manufactories had not pertaciitted him to follow, and to en-*- 
ter anew upon the meditations necessary for arranging then) so 
as that they might be brought f(»*ward in a manner worthy of 
his office. He had to inform himself in shcMrt of all that science 

3 
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and time had recently added to the art His ddtotion to Us 
datieis, and hid love to hi» pupib) BOpplied all ; from the be^n* 
ning he shewed himself worthy of his wtuatioB, and during the 
thirty years be filled it, the affisctioiai and graticude ot -those 
whom lie taught continuity rewarded his labours. The gra^ 
titude of many others ako was due to him, could he have re^ 
claimed it from all those whom he has entiched. 

In fact, if it be desired to know what effect a itrcH arrat^ed 
institution, howiever inconsiderable it may be, what a f^ubKc pro*> 
fessorship, for example, may produce in a great kingdom, let it 
be ctmsidered what our mines then were, and what they have 
nnce become^ Our workings of iron and coal are quadrupled; 
the iron mines which have been opened near the Loire, in the 
coal district, and in the midst of fuel, wilt produce metal at the 
same price as in England. Antimony and manganese, which 
we formerly imported, we now export largely. Chrome, which 
was discovered by one of our chemists, is also now the very 
useful production of one of our mines. Already very fine tin has 
been extracted from the mines of the coast of Bretagne. Alum 
and vitri<^ formerly unknown in France, are collected there in 
abundance* An immense deporit of rock-salt has latdy been 
discovered in Lorraine, and there is every reason to believe that 
these operations will not stop there. It is not undoubtedly to a 
mngle individual, nor to the erection of a sin^e chair, that all 
this good can be attributed ; but it is not the less true, that this 
man and this chair gave the first impulse. 

It was for his pupils that M. Duhamel composed his princi- 
pal wcnrk, of which tf volume appeared m 1787, under the title 
of Geometric souierraine. 

It is well known that the metals, and especially the more preu 
dous metals, have not been distributed by nature in homogeneous 
and extended masses. Dispersed in small parcels among rocks, 
it n only by great labour that man has be^ able to become pos- 
sessed of them. Nor have they anywfaeie been s^ttered at ran* 
domJ Their position, like all the odier relations of natural objects 
to etudk oth^, is subjected to laws. - It might be said that the old* 
est mountains have been broken or split to afibrd them asylums. 
Those immense fissures which traverse rocks in all directions^ 



Digitized by VjOOQ IC 



] S Bidgirapliieal Memoir qf M. Duhamel 

look as If they hdd be^ subsequently filled with the fbrdgn 
materials at the bases of the mountain, and it is in the intervals 
of these foreign rocks, in these veins, that the precious mole- 
cules, often of very varied composition, are deposited. From 
them the successive discoveries of chemistry have enabled us to 
extract the metals in their pure state. 

The art of the miner consists in discovering principal veins, 
in following them, in finding them again when they are inter- 
rupted, in allowing none of the accessory veins which may in- 
tersect them to escape ; lastly, in raising all the parts that may 
contain metal, and in raising none else. He must therefore 
know the general laws of the distribution of veins, of their in- 
flections and intersections ; and when he has wrought out a 
part, when he has perforated the mountain in every diriection 
in which veins have presented themselves to him ; when he has 
scooped out a second time this labyrinth, which seems to have 
existed since the original disruption of the rocks, and before the 
substances which fill up the figures were deported ; he must be 
able at all times to find his way through those gloomy recesses, 
he must even retain an accurate knowledge of the galleries, of 
the veins which he has abandoned, that he may not be annoyed 
by the waters, on coming imprudently upon them again by a 
difierent route. 

Such is the object of subterranean geometry ; it finds out the 
direction of the veins toward the cardinal points, and their in- 
clination to the horizon ; it fixes the three dimensions of the 
works ; it follows them, and verifies their progress by clear and 
distinct images. Its means are such as they might be in those 
narrow cavities, where the view extends only a few feet, and 
where the light of day does not penetrate. Some lamps, a 
compass, and an instrument to measure the inclination, are all 
that can be used. It cannot, like common geodesy, either con- 
nect its operations with those of astronomy, or establish great 
triangles, to rectify its small errors. It therefore requires par- 
ticular methods, which supply by their accuracy of detail those 
gmnd means of rectification ; and thiese methods must be such 
as men of the class who pass their melancholy lives in those 
depths, may comprefhend and execute with sufficient accuracy. 

These operations are what M. Duhamel teaches in his book. 



Digitized by VjOOQ IC 



Biographical Memoir qfM. Dvhamd. Id 

It is not a work of an elevated order of geometry, nmf one that 
had the preten^on of (Bering new mathematical truths : it is 
a purely practical treatise, a sort 6f surveying of a particular 
kind, but which the art of mining could want, and which every 
miner would have been obliged to make out for himself, had 
not the author spared him the trouble. This work is at the 
present day the manual of all who practise the art of mining in 
France ; and as if the light of improved science ought to re- 
fleet toward the focus from which it had issued, it has been trans- 
lated into Grerman, and is very generally diffused amcmg the 
miners of that country. 

In the subsequent part of his work, M. Duhamel intended to 
treat of the other processes of the art, of the various modes of 
digging, incasing, walling, ventilating, and drying mines, of 
transporting the ore, picking, washing, stamping, melting, and 
refining it. The police of mines, their administration, the ques- 
tions o{ law which refer to them, and the regulations to which 
they are subjected in diflferent countries, were equally to be ex- 
plained. But the events which involved the country in confu-. 
fflOn a short time after the publication of his first volume, arrest- 
ed the progress of the work, and we can form no idea of it 
excepting from the fragments which he has inserted in the En- 
cyclopedic Methodique. 

During these events, M. Duhamel himself was much dis- 
tressed ; but he acted as on all other occsions, he took precau- 
tions without complaining. At the first appearance of danger, 
he purchased some lands in America, and formed the resolution 
of carrying his talents to that country. 

When on the point of embarking, he still granted some mo- 
ments to the tears of his family : but in the few days which this 
delay occupied, the men who menaced every kind of merit were 
thrust down, and immediately the proposals of the government, 
which had been restored to some degree of moderation, fixed 
him anew in his country. After this period, he discharged the 
duties of professor and inspector-general of mines, and in the 
latter quality performed important missions, always with, zeal, 
and always without ostentation. At length his age, and loss of 
strength, forced him in 1811 to retire. He was then 81 years 
old. The remaining part of his life was passed in calm re- 
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tireouant mtox^ a bekved family* The pisnttDf the gout alone 
wmetimes intfirmptadbis tfanqailUty^ and «aoMd» Um die 
greatest: of thift disapfiaiiitBaeDts^ by preventing faim from graig 
regulady^as heJiad been accus^omed^ to. bear his fellow-members 
at ih(Q Academy, for there he was as cottstant as he was sil^H. 
Inhkfamily^he was as.modest and mild as in the worid. 

At length he skpt the. sleep ^f the just, on the 19th February 
181 6,. aged semewhat les& than 86 yeara. A son, one of his most 
distinguished pupils, and inspector^general of the mines, revives 
his name in the career on whkh he first watered, and in which 
this son has already made not less remarkaUe progress than his 
&then 



ObseroiUumM in Answer to a Memoir by Messrs Sedgwick and 
- MurcMson on the Austrian Alps ^. By Ami Boue', M. D. 
F. G. S. M. W. S. &c. &c. Communicated by the Authw. 

Jn the memoir of the two active members of the Geological 
Society of Loodpn, we were pleased to observe that they bad 
described and classified the various alpine deposites nearly in the 
order which we. pointed out in our papers in the Edinbui^h^ 
New Philosophical Journal for 1830, and in the Zatschrift 
fur Mineralogie von Lecnihard» for 1829, and in the Journal 
de Geologic Nos, I. & II. for 1830. Nevertheless, they have 
omitted, some parts c^ the geological history of the Alps ; or, at 
least, they hardly nodce some of the prominent subdivisions of 
these formations, which ciertainly would not have escaped them 
had they allowed themselves sufficient time to take a more ex- 
tensive view of that imro^se diain* As we are of opinion that 
the structure of the calcareous arenaceous ch^un of tbe Northern 
Alps presents peculiarities unknown on the southern, mde of the 
Alps, ,we could have wi^ed that the authors in question had 
separated entirely the descriptions of each of these ebians, be*, 
cause the intermixture of local details, sometimes from the one 
side, scmietimes from the other side, are apt to deedve the read- 
er, and induce him to believe that if a eomfdete identity does 

" The memoir appeared in the Annals of Philosophj for August 1830. 



Digitized by VjOOQ IC 



Geology (^tiu Austrian Alps. 15 

not exist, y^ that tfaore reigns a gnat similarity, between d^ 
sucoesooa of the southern and northern alpine deposites* It 
has been long known, that, in Carinthia, esppdalfy near to 
Bleiberg, true transition roeks, eren with their cbaraderistic 
fossil shdls, make dieir appearance* Our authors have 4ukU 
ed new and interesting details to those already known, in re* 
gard to this iac^ated occurrence among the Alps, and eKcite 
the wish that these ancient rocks may be fisorther traced, with 
the Ti^r of ascertainii^ whether or not they do not actually 
extend under the secondary rodcs, in the direction cS Idria. 
Now,, as these rocks are ^itirely unknown along the wholie of 
the northern alpine chain, from the Mediterranean Sea to the 
Carpathians, and as they do not occur in the Italian Alps, it 
would have been better to have presented this fact as an isoUxUd 
mocident^ .rstfaer than endeavour to join theserocks with other cbI* 
careousand arenaceous rooks, without,, or nearly without, organic 
remains, whidr some may be disposed to call tranution, while 
others will refer them to the secondary dass. Besides, if these 
crystalline masses, containing encriDal beds, described as occurs 
rii^ on the northern side, axe truly transition, certainly their 
characters differ from those of the rocks of Carinthia, containing 
sheikh On the other hand, we see the term grtjfwackt applied 
to rodcs on the northern side of the Alps, which make a transi- 
tion from the micaceous or chloritose quartioise rocks, to others 
with a iitill mcnre arenaceous charact^. We omfess that these 
hist m^Mioned conglomerated masses cannot be compared with, 
fx refened to, the grey wacke oS the Hibrtx or the south of Scot^*. 
land, but to us appear mere varieties of qiiartzose talcose rocks,, 
deposites also well known in Scotland, which are, in ouropi* 
nion, less aflfected and altered by igneous agents than the other 
primary, but formerly arenaceous rocks. 

After these general observations on our autjiors^ mode of 
treating the subject, we shall now take the liberty of examining 
the dkimns which they propose. They distinguish, in the 
Alps, 1. WVh all geolcgisiSf a central primary axis. S. Cry&. 
taUine rodcsy. mih Umtetone beds, eonkmring ^^mr organic re-^ 
mainst. 4he eyHem gradaoH/iig inio rooks agreeingmih tike or-^ 
denary iremsiiion type. 3. Red marly sandskme, gypsum^ tjtr. 
containing^ in parts of their range^ large subordincde masses ^ 
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magnesian limestone. 4. Older alpine limestone. 5. Alpine 
limesUmej toith subordinate sali/brous deposites. 6. Younger 
alpine limestone. 7. Tertiary^fbrmations. 

In r^ard to the central primary axis, we have but one re- 
mark to make, viz. that its termination is not distinctly given 
by our authors. The primary Alps, that appear to sink out of 
sight between Wien^Neustadt and Oedenburg, in Hungary, 
actually continue under the tertiary soil, and the valley of the 
Danube, and crop out again in the Neitra Comitat, to the east 
and west of that town. Frc»n this point, they extend to the 
NW. and NE. of Neusohl; and, lastly, they unite with the 
chain of Prassiva, Kralova, Hola, &c. The granitic group north 
of Presburg, as that of the Tatra, are only isolated portions of 
this chain. The central alpine chain would thus terminate 
geographically near to Vienna, but geologically in Northern 
Hungary. It is separated from the Carpathian primary chain, 
either because one part may not have been elevated to the 
same height as the rest, or because a partial sinking down has 
buried that portion. On the other hand, the primary chains of 
the Marmarosh and Transylvania, are evidently not in the same 
direction as the similar Alpine chain, and owe their origin to up- 
heavings that have taken place in totally different lines of direction. 
This is the opportunity to defend myself against a reproach 
of Messrs Murchison and Sedgwick. They accuse me of 
pushing the spirit of generalization too Jar ^ of bringing under 
comparison formations undehf separated from each other in the 
Alpine and Carpathian chains^ sometimes by the help qfminera^ 
logical characters, and almost unassisted by a single organic re^ 
main. If I am not mistaken, we might retort, and with more 
justice, on these gentlemen, when we find them intermingling 
the geology of Carinthia and Salzburg ; but our defence will 
not rest on such criticisms. We have already proved, that the 
primiury Alpine chains do continue in the northern Carpathians ; 
and hence it is quite natural to expect in these last named 
mountains also, the continuation of the Alpine calcareous chain. 
This last fact is generally acknowledged ; and I doubt not if 
these gentlemen had visited the Carpathians, they would have 
been the first to assent to it It is to be understood that we do 
not mean to say that small calcareous deposites are placed along 
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the primary Carpathian chain ; for this is by no means the fact ; 
but we repeat it, that, as in ' the Alps, from Vienna and Fres«- 
burg, to the east of the Tatra, there is an uninterrupted calca- 
reous band, which is often separated from the primary hills by 
a system of reddish arenaceous rocks. Besides, this alpine lime- 
stone is not much covered by more recent calcareous deposites, 
nor has it been so much thrown up, as to shew, as in the Alpp^ 
its whole body, and to allow us to see, in this calcareous chmn, 
also the subordinate arenaceous beds or mass^. 

Our adversaries seem to imagine, not only that all our opi- 
nions in regard to the Carpathians are more fanciful than cor- 
rect, but they also appear to insinuate, that we may have mis- 
taken for alpine limestone some other calcareous deposite, which 
we could Only have examined in a few spots, and that we af- 
terwards united the whole according to our fancy. Happily, 
however, our map of the north-east part of Hungary, presented 
last April to the Geological Society of London, affords proofs of 
our local observations, united with those of Messrs Lill and 
Beudant, and which can at any time be verified. The calca^ 
reous alpine zone, which is coloured on the map, exists really in 
nature, and extends uninterruptedly from Vienna to Tatra. 
£very one will be able, on inspecting a good map, to see that 
the numerous localities where we studied the formation, and 
which we shall enumerate, were suiiicient to allow us, even with- 
out the aid of organic remains, to decide that alpine limestone 
exists equally in Tatra as in the Alps. If it is ever allow- 
able to make use of the witticism of Mohs, viz. that, as we 
cannot determine the species or gen lis of a tree from the 
birds that sit on it, conse<)uently fossils cannot shew the age 
of a deposite, which must be determined by position and mi<- 
neral contents, it is ii^ this case. Indeed, if there be a conti* 
nuation of the limestone ridges of the Alps and that of the Ta. 
tra, what necessity is there for taking into consideration the 
fossil organic remains ? even if Trilobites occur in the Tatra al- 
pine limestone, and Bacculites in that of Vienna, if both rocks 
form one single continuous mass, if they have the same positicn, 
they, in our opinion, are of the same age. Now, the Vienna or 
Baden alpine limestone reappears on the eastern side of the ter- 
tiary plain of that city, viz. at the distance of »x or eight miles, 
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at Wimpasang, afterwards between Teusch-Altenberg, Edels- 
thaly and Hainburg, from where it crosses the Danube to The- 
ben, and, lying along the granitic ridge, it is found again at 
Ballenstein, at Borostyanko, at Pemek, at Breitenbrunn, at 
Blasenstein, Elesko, and to the east of Hradystie. From that 
village, and from Nadas, it extends to Csejta and Neustadt, 
^pon the borders of the Wag near Bohuslari6z, around Beczko 
and Trentsehin, at Orecho^ Sztrezezenitz, and between Hraboo- 
ka and Pucho. It forms the highest hills between the valleys 
of the Wag and the Nyitra, and is covered partly by secon- 
dary and tertiary rocks, a fact well kpown from the obser- 
vations of Beudant, and confirmed by those of Lill. After 
having followed this formation^ step by step, we had still 
an opportunity of studying it more to the north at Preeven, 
lUova, Warin, Bela, and Tyrhova- We saw it also extending 
behind Eubin, Chlebna, and Habowka ; and a branch ter- 
toiriates on the northern side of the Tatra, from the west of 
Eosclelisko to Zifjar ; in the mean time another unites itself 
with the limestone south of the Tatra, and of the superior val- 
ley of the Wag, and extends to Newsohl, where We saw it on a 
former tour, and where others have described it. 

It is true that, in this extensive calcareous chain^ we observed 
fossil organic isemains only between Warin and Tishova, around • 
the Tatra, and in the country of Neu^ohl ; but the same is the 
case with the Austrian Alps ; and the magnesian rocks, full of 
small rents, seem Far less favourable to the preservation of petri- 
factions than the complete dolomites. Oh the other hand, these 
fossils correspond with those of the limestone of the Alps, being 
belemnites, certain ammonites, certain smooth or folded terebfa- 
tulites,. encrinites, arid zoophytes. Ill this way. we have the 
identity arid continuance of the same formation with the same 
fossib, and that from Vienna to the Tatra. Now, we ask 
(Mr Lill aiid I)^ are not we entitled to compare some sections 
of the Carpathian limestone ridge with others taken among the 
calcareous alpine chain,' and to use in this way Carpathian lo- 
calities, or sections where the strata have been but slightly d6- 
xanged, to dfear up in the Alps the nature of tracts, wh»e great 
catastrophe^ or tipheavings^ have diflftui'bed and coixfused the 
true series 6f deposites ? The answer to -our question cannot be 
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doubtful. If our ad versaries, ignorant of the Carpathians, refuse 
to adopt our <^nion, we beg them- firdt to visit the country in 
question, for, without a knowledge of the country from exami- 
nation, if they continue to deny what is obvious to us and 
otiiers, they must not be astonished if we retort against their 
conviction and our own also, that the magnesian- limestone, and 
the red mari of Durham, is not the same deposite as that which 
receives the same names in Nottinghamshire and Somersetshire. 
In both cases the reasoning would be absurd. 

We rejoice; on the other hand, to agree fully with our au- 
thors respecting their mode of considering the arenaceous red" 
dish system b^w the alpine limestone. It is well known that 
we, and also Professor Bucklaiid and these gentlemen, compared 
it with the red marl, and even with the keuper, and that we endea- 
voured to find out in the thick beds of limestone, which are 
sometimes ferriferous, in the gypsum and the rauchwacke^ some 
representations of the ancient secondary formations which are 
so well exposed in the southern Alps, and so well characterised 
from the Lago Majore to the Cadore. There is a great dif- 
ference in the composition of the Alps on opposite sides. Upon 
the one side^ the secondary formations, nearly unaltered, support 
the colossus of Jura limestone and chalk ; while, on the other, 
the latter formations, with many peculiarities, and often with 
apparently strange fossils for such* deposites, rest upon a series 
of aggregates, almost unknown elsewhere hi Europe, and which 
are connected with tHe primary system. That union of lime- 
stone, containing immense masses of sparry iron-ore, with are- 
naceous talco-quartssose slates, is a Gordian knot, which can only 
be cut by our theory of igneous subterranean alterations. 

In regard to the inferior alpine limestone^ these gentlemen 
have been very fortunate in discovering in Carinthia the Ory- 
phaaincurva in the dolomite of Bleiberg, thus rendering it a 
Mks limestone. Notwithstanding the singularity of this fact, and 
that not more than two or three casts of the shells were found. 
We admit it*. As this characteristic fossil of the lias is not men- 
tioned by them as occurring on the opposite side of the Alps, 
we Question if they are right in admitting the lias in the Salz- 
burg Alps. If this deposite exists in the Alps of Dauphiny 
and Savoy, and even perhaps of Western Switzerland, the dark 
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limestone so classified terminates in the Voralberg, and from 
thence to Tatra we observed nothing like it. Further, we find 
only predominating varieties of light coloured alpine limestone, 
which al^o exist in the Western Alps, or the magnesian lime- 
stones and the dolomites. Here and there at Werfen, betwe^i 
Abtenau and Badstadt, the undermost alpine limestone hides 
some small masses of dark coloiured limestone, or of greyish 
magnesian limestone, which also exist as subordinate beds in the 
arenaceous red-coloured system ; but it is by no means certain 
that these n^asses represent the lias. 

On the other hand, we, as has been done by our authors, com- 
pared the whole alpine limestone with the oolite series, and even 
with the uppermost members of the series, and its saliferous sub- 
ordinate masses appeared to b^ nothing more than (zcddents of the 
Jurassic subdivisions, not far from the Oxford and Kimmeridge 
clay. Their descriptions of the salt of Hall, Hallein, and Ischel 
are correct, and correspond with what has been very often pub- 
lished by others. Nevertheless, the peculiar cellular rauchwackis^ 
like limestone near the salt of Hall escaped their notice ; and the 
valley of Lavatsch behind these masses would have fully repaid, 
by its fossils, the trouble of a visit. At Hallein they appear 
not to have sufficiently distinguished the two or three great 
bodies of rock, where sandstone or limestone alternately predo- 
minate, and they have neglected to give the exact place of the 
orthoceratite limestone. 

We observe with pleasure, in their article on the iiewer alpine 
limestone^ that they place the saliferous arenaceous fucoidal de- 
posite of Hallein under that kind of limestone which forms the 
Untersberg ; this position, and the tran^tion of these two rocks 
into each other, is the discovery of our excellent friend Mr Lill 
von Lilienbach. This same formation underlies, acQording to 
our authors, the hippurite limestone, covered by gypseous marls, 
nummulite rocks, sandstones and marls, with Grossau fossils. It 
is already known that they make the Gossau marls tertiary, and 
that the Untersberg would ofkv an isolated, or, if they choose, 
a second example of the transition from the chalk formation to 
the tertiary. This is the great point of controversy, which we 
shall consider in a subsequent part of this communication. On 
the other hand, they misplace the coal mines of the Alps of 
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Lower Austria, for they are not all in newer alpine limestone, 
as has been shewn long since in the writings of Stutz, Riepel, 
Constant Frevost, and our own pi^r^, where it is made plain 
that these coal beds are in the inferior part of an arenaceous de- 
posite, superior to that limestone, viz. in the Vienna sandstone, 
which they indeed mention shortly as a deposite, separating die 
newer alpine libiestone from the tertiary rocks. Notwithstand- 
ing they acknowledge, in that sandstone, all the paleological 
characters of the secondary period, they do not inform us of the 
position which that sandstone occupies in relation to the hip- 
purite and nummulite rocks; they rest satisfied in placing it 
above the newer alpine limestone. Besides, they annex to that 
sandstone, rocks belonging to the greensand, as, for example, 
the locality of Sonthhofen ; but they do not venture to pronounce 
chat greensand includes our Vienna sandstone. Still further, 
•in speaking of the Kressenberg sandstone, which they believe to 
be tertiary, they describe Mount Kaschelst^in, which is com- 
posed of Vienna sandstone, with ammonites and belemnites; 
and they separate carefully, by a, faulty this deposite from that 
of the Kressenberg. Indeed, this is also our opinion; and 
they tacitly adopt it, by placing the Vienna sandstone between 
the superior alpine limestone and the greenswid. Why, then, 
do they not mark the Easchelstein in their section. Fig. 2 ? 

The section on the Tertiary JhrmaiAons is that which most 
concerns me. They reproach me for not understanding their 
classification of Sonthhofen, a locality which they could not pos- 
sibly place in the tertiary class, but in the secondary. We ac- 
knowledge our error here, but do not understand how they can 
separate the Kressenberg from it, which they describe as identi- 
cal in a mineralogical point of view. The fossils alone remain their 
guide in this violent separation. Of 172 species of fossils of the 
Kressenb^g, 42 havebeen considered tertiary by Count Munster, 
and no miner, they say, ever saw secondary fossils in this locality. 
This is their scde argument. We would first beg the Count to 
determine, all the fossils of Sonthhofen, and then we would 
see if these Crustacea (craw-fishes), belemnites, ammonites, are 
not associated with or covered by an aggregate of shells, partly 
of species still considered as tertiary. Until that be done, an 
tmpotrtant part for the solution of the problem by its fossils alone 
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is wanting, for the presence of petrifactions is only accidental. 
As it is not n^essary for the charaetei*izing of ei^ery chalk de- 
posite that it cOntaitf Crama paristensis, may not the Ideality of 
Kressenb^g have been unfit for the .habitation of the animals 
whose remains ane searched for in vain P Besides, why in*e the 
Crustacea (craw:«fi8he8) so abundant at Sonthhofen, and so scarce 
at Kresdenberg P Why are the tarebratulites m5re numerous in 
the first than in the second placse ? Why are more univalves in 
the latter; than in the fwrtoer, while the large oyster and the 
Echinidea seem equaUy distributed P Sontbhofen is acknow^ 
ledged to be greensand, as also, the Mount ¥is, but turrehtes 
occur only in Fis. 

If the ferriferous deposite of the Kressenbiei:^ was iscdated at 
a distance of 300 miles frotn SdntUiofen, and if such a deposite 
had been observed elsewhere in the tertiary series, the conclusion 
of our adver^ries would be of some value. But tUs instance of 
pitiforfn iron-ore would be the. only one known in tertiary fcH*- 
mations ; ^nd further, this deposite is not isolated, but, on the 
contrary, it is connected with that oi Sonthhofen by means of 
similar rocks which crop but here and there, on the foot of the 
Alps between Adeholzen and Ahzig, behind Bergen, between 
Aschau and Rottau, especially near Branenberg, New-Baiem, 
and Hdlbrunn. On the other hand, these gentlemen could 
easily have visited, from Salzburg, a similar deposite on the 
Haunsberg group north of that dty ; and if they had visited^ 
as Lill and I did, the northern foot of Mbunt Trauenstein near 
Gmund in Austria, they would have seen there also the rocks 
and fossils of the Kressenberg,, and those of Oossau, as they 
have erroneously marked iii the section, Fig. 1. The nummu- 
lite iron-sandstone is there ititerposed between the Vienna sand-» 
stone and the alpine limestone ; and the fossils of Gossau exist 
only on the southern side of Mount Trauenstein, in the small 
valley of the Eisenbach, and in another deposite. 

Now, we ask, can a more evident connexioa be desired ? Is it 
not evident that the deposite extends along the foot of the Alps^ 
from Mount Trauenstein to Sonthhofen^ from whence it passes 
through the whole Voralberg to Switzerland, as these gentlemen 
also mention to be the case ? We ask them, if they will not find it 
very diificult to classify all these localities between Sonthhofbn 
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«nd Ejressenberg, and serving as connectiDg parts, and as yet 
unknown to themf They will themselves ccmfess the soball im*- 
fxnrtance of the more isolated position of the Kressenberg com*> 
pared with diat of Sonthhofen, of which the hills are united to 
the alpine limestone chain ; for this is only an accidetU resulting 
from a total (bouleversement) ov^turn which affected these 
mountains, of which some remained connected with the Alps, 
while others have been separated from them* At the Eretsed- 
berg, the inferiw beds, which at Sonthhofen contain the inooe^ 
ramus, the belemnites, &c., are buried under tertiary and allu^ 
-vial rocks, or have been hidden by a falling down. Lastly, we 
ask our opponents what opinion they would entertain of our 
logical reasoning, if, on examining, at two distant points, their 
tnagnesian limestone which runs through England, and being 
unacquainted with the whole extent of its distribution, we should 
<dassify one point of it with the secondary limestone, and the 
other with the transitimi, in conformity with the fossils we had 
«een in each locality ? Would they not say to us that the age 
of a deposite must be characterised by the whole of its fossils, 
and not by the shells of one or two localities ; and notwithstand- 
ing the identity of imany fossils of the magnesian limestone and 
transition limestone, they would remind us Uiat^ in the first, 
■other fossils peculiarrto this deposite may occur, which, however, 
tnay be wieinting in different places, without changing the true 
«tate of things. I trust this example is quite in its place* 

Our authors attack us also in regard to our 4dassjfi(xUion of 
the terHary deposites of the basins of Bavarioj Austria^ and 
Styria^ and they reproach us for laying too much stress on mi- 
neralogical characters^ (p. 109). We thought we were as well 
aware as they of the insufficiency of ^is last argument. But 
are we right in saying that in the basins just mentioned, as in 
Switzerland, there are only tertiary subappennine deposites, or 
formadons superior to the tertiary nummulite limestone of 
Paris. Our opponents contend that they have recognised, by 
means of the fossils in the ba^n of Gratz, rocks of the same age 
as the London clay. If they are of opbion that they have a 
sufficiency of fossil diells for establishing such an identity at 
such a distance, we would not be so fodish as to contest this con- 
dusion, which, besides, is conformable with our own ideas, fw 
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we do not see any reason for considering the London clay as an 
equivalent of the whole mass of the Paris tertiary limestone ; 
and, as we reject the plastic clay as a distinct formation, arran- 
ging it as subordinate to the limestone, we do not see the neces- 
sity of a plastic clay in England. No one in England would 
have thought of separating the plastic clay and the London 
clay, if that formation had not be^ proposed and establidied at 
Paris ; now, however, as that opinion is admitteid to be errone- 
ous, it is plain that there is no longer any necessity fcH* search- 
ing for it in England. In short, the London basin seems to us 
to be only a portion of that vast basin of Northern Europe, 
where the superior deposites predominate, and not at all an equi- 
valent of the Parisian one. 

At page 109, on the locality of Haring in the Tyrol, our au- 
thors reproach me with having overlooked the marine shells ; if, 
however, they turn to my work on Germany (Geognostiches 
G^malde Deutchlands mit rucksicht auf den benachbarten, 
Landern 18^9), they will find, at page 408, that we discuss 
what genera of marine fossils are to be found there. Haring 
appears to have been a kind of lagune in a longitudinal valley, 
which, communicated by some rents with the Bavarian tertiary 
sea, but the rest of the valley of the Inn was formed by far later 
fissures, for it does not contain tertiary rocks. On the other 
hand, it is well known that Haring presents some dulxous cha* 
racters which have induced some observers to {dace it in the gre^i 
sand, although still the most plausible arrangement is with the 
tertiary lignites. 

In regard to the Nagelfluh (p. 109), they confess not to 
be completely acquainted with it ; but they lay much stress 
upon the opinion that it is a tertiary depositee It cannot be 
doubted that there are nagelfluh or calcareous conglomerates in 
the true molasse. Other similar beds occur also in the uppers 
most tertiary formation, as at Vienna; and even the alluvial 
soil contains gr^t deposites of nagelfluh, as at Salzburg, and in 
the Austrian alpine valleys. But there is also another conglo- 
merate, a very thick deppsite, which borders some parts of the 
Alps, especially in Switzerland, which, according to every welU 
informed geologist, has very peculiar characters, viz. that it con- 
tains not only debrisof all the difierent secondary alpine limestones 
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• 
and sandstones, but also rounded fragments of primary and 

secondary crystalline or daty rocks, which are foreign to the 
alpine geolc^. No one but will at once see the high interest 
of such a composition ; and he will find, without surprise, frag- 
ments of this rock in the more recent nagelfluhs. Now, these 
peculiar rocks appear as if dipping under the al[nne limestone, 
while, on the contrary, as along the Lake of Zug and else* 
. where, the molasse appears to dip under the first deposite ; 
but no one has been able to confirm the truth of this double 
position, and nobody ever found in the ancient nagelfluhs any 
of the shelly beds of the tertiary molasse. For these rea- 
sons, we still remain persuaded that it is a secondary deposite, 
and that its peculiar portion in regard to the nrighbouring 
masses of rocks is only an accident^ caused by the upheaving, 
which afPected not only the calcareous chain, but also the hori- 
zontal tertiary beds. The same peculiar nagelfluh rocks have 
been found under the greensand of the Voralberg and the Allgau, 
and again north of Sal^eburg, and even to the south-east of that 
town. Lastly, in the middle of the Austrian Alps, the alpine lime- 
stone appeared to us to support here and there chalky deposites, 
at the base of whidb limestone were seen naglefluh rocks asso- 
ciated with molasse>like rocks. In this last case, as to the north 
of Salzburg, they contained rolled masses foreign to the moun- 
tains compoenng the Alps. In those places where these foreign 
boulders were wanting, the chalky deposites were so isolated 
amongst lofty limestone hills, or surrounded by them as in basin, 
a situauon which sufficiently explains the absence of such boul- 
ders or transported rocks, which no force could have brought 
into such hollows. All these facts brought to our recollection 
the rocks in the vicinity of the Swiss ni^lfluh, and we ima- 
gined that we saw there the same connexion <^ these problema- 
tical masses with greensand rocks, as to the south of the Rigi, 
at the foot of the Pilatus, at Than, at Saamen, at the Vdrons, 
&c. We wait now for the dissent or assent oi alpine geologists 
to this statement. 

Lastly, We come to our controversy in regard to the age of 
the Gossau deposite. In their section (Fig. 1.) they have well 
expressed its unconformable and overlying position upon the 
alpine limestone, and in a deep and large cavity of that forma- 
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tioD. We grant them that similar beds are to be found in some 
points at the foot of the northern alpine chain. On the other 
hand, we shall be careful not to compare, as they have done, 
the position of the Gossau rocks with that of the molasses in 
the longitudinal valleys of the eastern Alps, and conclude from 
this false view that rocks of the same age can exist also in the 
. Salzburg alpine valleys, (112). Indeed, most of the valleys of 
Salzburg are transverse ; that of Gossau is of this description ; 
the longitudinal valleys of that country are occupied by lakes, 
but these do not, any more than the transverse, offer traces of ter- 
tiary rocks. These transverse valleys have been formed gene- 
rally during a period posterior t6 the tertiary rocks, and the lakes 
have perhaps occupied more ancient cavities, without directly 
communicating with the tertiary sea covering the existing flat 
, country. In the same manner, it is acknowledged that the lon- 
gitudinal valleys of the eastern Alps are far more ancient rents 
than those which conduct the traveller through the alpine lime- 
stone chains. The comparison of our opponents seems so erro- 
neous, and the case of Haring, again brought forward, appears 
so much of the same description, that we cannot help express- 
ing our astonishment that sets of rocks, so different as those of 
Haring and Gossau, should be compared together. I^astly, If 
the valley of Gossau has been filled up by tertiary rocks depo- 
sited by an arm of the tertiary sea of the flat country. Why 
do these same beds not occur throughout the space between 
Gossau, Gmund, and Saltzburg, in sdl these great transversal 
and longitudinal valleys? Hence we cannot see the probability, 
with our adversaries, that tertiary deposites may have been 
f(Mrmed in the valley under examination (112). 

On the other hand, they remark, tiud there is agreal break be- 
iween the chalk and the calcaire grossiere or tertiary inferior 
Umestone (182), and that a deposite somewhere fills up the inter- 
val, and connects the tartiary soil with the chalk. The hill xji St • 
Peter, at Maestricht, owing to its containing a mixture of secon- 
dary and tertiary fossils, is proposed as an example of this kind. 
First, after reproaching me with comparisons taken in distant 
countries, it seems that my critics expose themselves still more 
than I to this objection, for Maestricht is very far from Grossau, 
and that limestone bears but little resemblance to that of Gossau, 
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in its posidofl, nature, and fosuls. Besides, the nnall numb^ of 
idmilar petrifactions is of no consequence, because this accident 
can be explained by placing both deposites in the dialk, as well 
as by dassifying both in the tertiary sml. But most cmicholo- 
gists and geologists still consider the bacculite limestone of 
Maestricht imd of Valognes, which resembles that of the Danish 
Isles, as a part of the chalk formation. 

After having considered the deposite of Maestricht, we re- 
turn to the reasoning, apparently fair, that the tertiary soil ap' 
pears always to be separated Jrom the chatk by a break. Our 
adv^rsanes fprget that there are a good many umilar cases in 
geology. Thus, in certain basins, the old alluvium (diluvium 
of some English geologists) occupies a higher level than the 
modem aUuvium ; the two deposites are not intermixed either 
by transition or alternation ; because, probably, sudden rup- 
tures, various catastrophes, have occai^ned a sudden sinking of 
the level of the water during the alluvial period. Besides, how 
maoy formations, deposites, and even beds, are not placed in un« 
conformable and overlying stratificatidu, the one upon ^he other, 
in consequence of accidents occasioned by upheaving, slipping 
down, and total overturning, which have affected the inferior 
masses, before the deposite of the superior ones P The case of the 
chalk seems to us a very simple one, for we do not see the ne- 
cessity of its being connected, at least in Europe, with the tertiary 
soil; at the same time^ we do not deny that sudi may be the case 
in other parts of the world : allowing such a posdlnlity, we do 
not see the necessity for a new and unknown formation to effect 
such an insensiUe tnmsition. We agree with many eminent geo- 
leasts in thinking that, in Europe, the termination of the chalk 
peiiod was characterized by tremendous catastrophes; whole 
chains of mountains have been heaved up, immense lines of 
volcanic eruptions first made their appearance, and in oHise* 
quence most dreadful and great ruptures took place, and whole 
continents were thrown up. In this way, the sea would leave 
dry a great part of the countries it formerly covered, and the 
deposites formed under its sur£ace, or along the shores, would 
naturally occur in unconformable and overlying stratification, 
sometimes in gulfs surrounded by steep chalk-diffs, sometimes in 
primary or secondary creeks. The immense changes that took 
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place at that period are fully adequate to explain why whole 
classes of animals, as belemnites, &c. and even of vegetables, 
disappeared from Europe, and that other animals and plants 
took their origin, or sprang into existence from this new state of 
things. 

In pursuing our examination of the reasoning of our adver- 
saries, we were startled with the following remark,—" that if 
the Eastern Alps have been elevated at so recent a period^ there 
must be ofi their Jlanks a continuous succession of deposites be- 
tween the new secondary^ and the older tertiary periods^ (11^)« 
We really do not see the force or meaning of this observation, 
for we cannot see what an upheaving, may it even be alluvial, 
has to do with the existence of certain deposites^, for very few 
formations, and especially the more recent ones, are generally 
distributed over the whole surface of the globe. The deposites 
wished for may, or may not, have existed along the Alps ; but 
the fact is, that no one, excepting our authors, have found a 
trace of them. 

We agree with our authors " that the age of the Gossau beds 
must be determined by their relations^ structures^ andjbssils, 
and that there is nothing in their relations and structure which 
proves them to be older than the chalk (including thegreensandj. 
BesideSy we confess that the appearance of many^ and even of 
the greaUr number of the Gossau fossils^ is tertiary^ from thevr 
state of preservation^ the great preponderance of univalves over 
bivalves^ and the incredible abundance (^shells of certain genera^ 
seldomfound except in the newest formations^ (p. 112). But, 
on the other hand, we find ourselves brought back to the 
secondary class by the gryphites, caUUus, inoceramus, neritina, 
trigonia, plicatula, thepecten quinquecostatus, &c. If, contrary 
to acknowledged geological prindples, we neglect thedifRculty oc- 
ca^oned by die presenceof secondary chalk fossils, and attend only 
to the tertiary shells, shall we be right or wrong in maintaining 
that the depoate is newer than chalk ? We do not believe that 
this mode of proceeding is allowed ; and we are gratified to find 
our opinion agree with that of men well fitted forjudging of such 
difficulties. First, if Mr Alexander Brongniart classifies, as do 
our opponents, the greensand of the Kressenberg in the tertiary 
class, it is because he has been shewn only the tertiary genera ; 
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but when he finds at Grossau inoceramus, and all the other se- 
condary gen^*a, he does not hesitate to be of our opinion. If 
we consult geologists the most intimately connected with the 
recent secondary deposites in the Alps and in the Pyrenees, we 
find their opinion in conformity with ours. Thus, M. Beau- 
mont agrees with us in regard to Grossau and Kressenberg, for 
he found, during his journeys through Eastern France, similar 
anomalies. M.. Dufresnoy, at present occupied with the geo- 
lo^cal map of Southern France and the Pyrenees, is still more 
in our favour, for he acknowledged many fossils in our collec- 
tion to be identical with those which he found in greensand. Af- 
ter a careful study of all the fossils from the chalk formation of 
the countries under examination, he concludes, that out of '240 
species, 40 are species that, until now, were considered as ter- 
tiary, a case similar to that of Grossau. Still, not satisfied with 
the high testimonies in our favour of the opinion of Messrs 
Partsch, Eefferstein, Lill, and ourselves, we consulted choncholo- 
gists. M. Deshayes, who saw the collection of Messrs Sedg- 
wick and Murchison^ as well as mine, cannot admit their con- 
clusion ; and even dares not pronounce the perfect identity of 
any of the pretended tertiary species of Grossau with those spe- 
cies known in various tertiary basins in Europe. In London, 
Mr Sowerby seems to have been less cautious, for he named 
at least some species. M. de Roissy was also astonished with 
the ideas emitted by our adversaries. M. de France, assu- 
redly the most learned man in this department of natural 
history at present alive, also did me the favour of examining 
my fossils from Grossau. His opinion also is against the view of 
Messrs Sedgwick and Murchison. This excellent man said to me, 
<< I have collected fossils for a long time, and hence you would 
conceive that the species in my cabinet would increase ; but this 
is not the case. On the contrary, the more individuals I receive, 
the more transitions of one species into another I observe ; and, 
consequently, the number of species become less and less. Each 
locality appears to possess not so much its own species, as more 
frequently its own varieties of every where nearly the same spe-. 
cies. This circumstance, too much neglected, makes the best 
works on fossils only iq)plicable to certain localities. If, on the 
other hand, we could get together from all parts of the earth. 
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all the series of fossils, we would see a great many species from 
one locality, identify themselves with those of others, because 
the connecting links would be present. In short, conchologists 
do not possess the means of fixing the specific characters, and 
sometimes not even those of the genera ; this can only be done 
by the study of the animals, without which no one can trace a 
strict line of separation between the accidental and specific cha- 
racters of the species of fossils or of shells.'' 

But we must now return to the petrifbctions orjbssib of Gos- 
san. The state of preservation of the fossils, as Brongniart well 
observes, is a character of no importance ; for, according to this 
character, we could classify, in the tertiary class, certain fossils 
from the Lavatsch Alpine Valley in the Tyrol, from Baibel in 
Carinthia and even sometimes transition shells, or place in secon- 
dary formations some tertiary shells. The learned gentlemen ad- 
mit that " out of more than 100 different species^ there arefrcmi 
SO to 40 MvalveSy and of those capable of being identified^ near-, 
ly equal numbers are referable to the ymmgest secondary^ and 
iht oldest tertiary^ formations. The imivalves are much more 
numerous, especially in the quantity of each species, a fact sel- 
dom remarked in secondary deposites. Among upwards of 50 
species, 3 only are fbund in the chalk or greensand, whilst 
7 species are identified with known tertiary fossils ; and several 
of the genera, such as Volvaria, Pleurotoma, and Voluta, are 
Seldom, if ever, found in any deposite behw t/ie surface of the 
ckalk!^ They admit, in this way, at Gossau, more than 60 new 
fossils, which geognostical classification they do not give us ; be- 
sides, in their conclusions, they do not exclude any of the fossils 
from the recent secondary formations ; but remain satisfied that, 
heretofore, certain fossils had not been found, or were very scarce, 
in those secondary formations, which have been well studied only 
in England, and in a few places in France. The greensand fossils 
have much greater affinity with tertiary fossils, than with those of 
older secondary rocks. They admit hippurites in the Gossau 
rocks, but we suspect that this fossil is only accidental, and is a 
rolled mass of hippurite limestone taken up and enclosed in the 
rock, forming the base of the deposite. On the other hand, they 
are not willing to believe that the Gryphcea columha may be 
found at Gossau, at least they do not speak of the fact adduced 

3 
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by us. If we alone were to support tMi accidenij we would 
have a strong party to combat, and our assertion might be 
more than counterbalanced by their oompbte denial ; but we 
have fortunately an arbiter in this^ case* they cannot refuse, bar- 
ing formerly accepted his evidencei. Count Munster wrote^ 
March 18^, to Eefferstein, that he had observed among the 
Gossau fossils, young specimens of the Gryphceacolumba of the 
greensand, and his letter was published in the Geological 
Gazette, page 99 of the 6th vcJ. part ^, of the Teutchkmd 
GeognosOsch-Geohgisch dctrgestellt. pubUshed in 18^ by EeC 
ferstein. In my collection, I have that fossil in the state de- 
scribed by Count Munster, and Mr Lill has it also. This is a 
case in which we may apply the judicious observatioDs of De 
France, upon the variations which a species may undergo, or 
upon the different states in which a fossil may have been petri- 
fied in various localities. We trust that this explanation will 
dissipate every doubt regarding this point, and that my oppo- 
nents will also be forced to place in the tertiary formation this 
fossil, so characteristic for the greensand, or they must change 
their opinion. Besides, M. de France recognised in my collec- 
tion another small species of gryphke, which he has from other 
chalk localities. 

La^b/y we come to the singular reproach made to us, that, 
in order to determine the age of the Gossau deposite, we 
had recourse to the characters presented by similar patches 
Jbundhere and &iere in the Austrian Alps. Our mode of pro^ 
deeding, whatever our authors may say to the contrary, is 
strictly logical. It was only necessary to be certain that the 
locahties we onnpared were geologically identical, on which 
point there remains not a shadow of doubt in the poinds of those 
geologists acquainted with the country, viz. Messrs Partsch and 
Kefferstein. Unfortunately our authors visited only Gossau, but 
they are not l(h)m this circumstance to deny that similar depo- 
sites may not exist elsewhere. Indeed, such an assumption would 
be ill' oppoi^tioft to their own theory, according to which, this 
fonhatiDn should hav^ been pretty generally distributed and 
divided ihtb isolated' iriasses by the upheaving of the Alps. If 
they had seen, as our excellent friends. Mess* Partsch and Kef. 
ferst^n, andiwe also, the localities of Grimbaoh, Hieflau, Gams, 
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Hinter Laussa, Launz, &c., they would not have written that 
" we had no riglU to trafisport the reader over 160 miles of 
iaJpine limestone, and then to assert^ tJmt at GrUnbachf Piesting^ 
4-c., the same deposite as that at Gossan contains bdemniles 
and certain other secondary fossUs.^ — (P. 111.) 

When we find again at Griinbach, at Piesting, &c., the same 
rocks as at Gossan ; when we see these rocks in a similar posi- 
tion ; and when three geologists recognise in these beds a great 
many of the same fossils as at Grossau ; does it not seem that we 
have a right to speak of that deposite when we are endeavouring 
to classify the problematic deposite of Grossau ? and we ask if it 
be allowed to say, as those gentlemen do, that such an argument 
is nothing better than a direct inversion qftlie rules ^induction f 

(p. 111.) 

The hurry of writing is the only excuse we can oflfer for such 
an expression of opinion f for what would our critics say, if we, 
in their classification of the patches of greensand in the southern 
parts of England, would deprive them of the liberty of placing 
under one head all the fossils of the greensand of the Isle of 
Wight, Dorsetshire, Hampshire, and Kent ? They would cer- 
tainly consider me a strange logician. Besides, in the case of 
Griinbach, these gentlemen are the more to blame, as M. Eefieiv 
stein had already, in 18S8, in the 5th vol. p. 446, of his Teutchs* 
land Geogfwstisch-geohgisch dargesteUt.^ well described the loca- 
lity of the Wand, and had well identified by means of the fos- 
sils the deposites of Griinbach and Grossau. If we fio^ belem- 
nites, litulites, anachites, &c., at Griinbach, it appears to us, . 
after this long discusaon, that we should mention the fact, and 
make use of it to establish more certainly that the Gossan rocks 
are not tertiary, but seccmdary. We do not see any thing ex- 
traordinary in the circumstance, that, in the same formation, 
some fossils may be awantiug in one locality, but present in an- 
other, as is the case at Sonthhofen and the Kressenberg. The 
deposite of Gossau also offers similar and striking examples ; 
thus, at Grossau, there is a pretty large and abundant ampullaria 
or natica, the place of which at Gams appears to be replaced by 
a pretty large species of tomatella, and at Wand both fossils oc- 
cur in great abundance. 

We have now finished our examination of the memoir of Messrs 
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Sedgwick and Murchison, and we hope it has been shewn that 
no tertiary deposites (at least as they are understood at present) 
exist in the northern Austrian Alps, and that the tertiary rocks 
of the Austrian flat land do not ascend into the transverse val- 
leys of the Alps. Besides, we think we have shewn that the Ju- 
ra limestone, composing the alpine calcareous chain, is covered in 
different places, as in the French and Swiss Jura and in the Ger- 
man Alps, by isolated patches of rocks belonging to the green- 
sand and the chalk. If these last deposites do exist on the bor- 
ders of the Alps, we positively deny that there is a transition 
from that formation to the tertiary one, and we drfy any one to 
prove this, if we admit the total absence of tertiary rocks in the 
middle of the Alps. We might conclude here, and await the 
answer of our opponents ; but we feel it right, as some ob- 
servers, not aware of the extent of our investigations, might sup- 
pose that our statements were founded on few facts, to state 
the extentof our travels, which were continued for several years 
in the Alps. Messrs Sedgwick and Murchison also felt it ne- 
cessary to enumerate on how many excursions and sections their 
ideas were based. 

Since 1821, we have visited in our various journeys, first the 
whole of the northern calcareous and primary chains of the Alps 
from Feldkirch in the Voralberg to Eisenerz and Somering in 
Styria ; the country south pf the Lofer in the Tyrol alone remain, 
ed unexplored by us. On the other hand, we made a journey for 
the sole purpose of following step by step the northern -foot of 
the calcareous secondary chdiin, in order to study thoroughly the 
range of the secondary sandstone, and its contact with the alpine 
limestone and the molasse. That journey was performed with- 
out interruption from Sonthhofen in Bavaria to Vienna in Aus- 
tria, and during it we entered in succession a great number of 
the valleys. Sinc6 that time, we have added to this survey a 
fortnights stay at two different times in the Allgau, an excur- 
sion in the Voralberg, and" we have been so circumstanced as to 
continue similar observations in various places in Savoy and 
Switzerland. In order to become well acquainted with the al- 
fune structure, sections throughout the whob chain were neces- 
sary ; and hence we made it our business to examine, at various 
times, nearly the whole of the passes that cross the range. Be^ 
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ginning cm the west and proceeding to the east, we crossed the 
Alps successively in the valley of the Rhine, in the Voralberg, 
in the Allgau, along the Lech, between Fussen and Nassereit ; 
between Seefeldtand Amergau ; between Seefeldtand Benedict- 
beuren ; along the Inn, to the southern Tyrol over the Brenner ; 
partly to the south of the Chiemsee lake, in the valley of the 
Bavarian Traun, of the Saal, and the Achenbach ; along the 
Salza from Salzburg to Werfen ; from Salzburg to Liezen ; 
from that place to St Gallen ; from Steyer to Eisenerz ; from 
Waidhofen to Eisenerz; from Gaming by Neuhaus, Palfau, 
and Gams, to Eisenerz ; from Neuhaus to Mariazell ; from St 
Polten to Seewiesen by Maviazell ; from St Polten to Baden 
and Vienna ; and from Vienna to Gratz and to Croatia, through 
the Matzegebirge. The collections of rocks made at all these 
and the following localities I have preserved, and will be delight- 
ed to explain them to geologists. 

In the southern Alps, we have visited in the same way all 
the southern border of the calcareous alpine chain from Berga- 
mo to Conegliand. We have /tscended along the valleys of the 
Brenta, seen those of Fassa, of the Cordevole, of the Piave, 
of the Fella, and of the Drave. Lastly, we crossed the Leo- 
ben ; we visited Bleiberg, Raibel, Laibach, Idria, the valley be- 
tween Idria and Lack, Trieste, and Fiume. We went over the 
greatest part of Istria to its southern termination. We entered 
into Dalmatia, crossed the Capellen-Gebirge from Buccari ta 
Carlstadt, and, after an excursion farther east, we followed the 
road from that town to Laibach. We may add, that, well in- 
f<»rmed of all the difficulties in classifying the Gossau depositee 
we last year made a journey through the Austrian Alps, for the 
sole purpose of studying thoroughly all the well known localities 
whare such rocks occur, and of establishing a reasonable classifi- 
cation, and describing each locality. After these journeys, con- 
tinued during nine years, for the study of the alpine limestone 
diain in Germany, we thought that we might, assisted by our 
fHends, attempt to lay before the geological public the conclu- 
sions explained in this paper and elsewhere. In what relates to 
the diiFerence of our opinion from that of Messrs Sedgwick and 
Murchison, the public will now be able to judge ; and, w^ 
trust, that they will ere long favour us with an anslyer, written 
with that calmness and spirit of cbncord which ought always to 
accompany scientific discussions. 
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On the Chemical Cojistitution of Brewsteriie. By Arthue 
CoNKELL, Esq. F. R. S. E. Communicated by the Author. 

This mineral was first characterized^ from its crystalline form, 
as a distinct species by Mr Brooke, who also gave it its pre- 
sent name *. 

It would appear that, some years ago, a specimen of the mi- 
neral was sent by Dr Brewster to Berzelius, for the purpose of 
being analyzed ; and that Berzelius wrote back in answer, that 
it had been already analyzed by Retzius, conformably to the 

n 
formula -^^ S^ + 4 A S^ + 8 Ag, and called by him Prehnid- 

form Stilbite-f. This formula, or the corresponding chemical 
one, has been retained by Berzelius J ; and I am not aware that 
any other statement respecting the constitution of the mineral 
has been given to the public. The locality of the mineral ana- 
lyzed by Retzius is not stated. The formula of Berzelius gives §, 

Silica, 67-286 

Alumina, .... 17*011 

Li^e,} "«^ 

Water, 17872 



In a former notice on this subject ||, I shewed, from an ex- 
amination of some pure crystals of Brewsterite from Strontian 
in Argyllshire, ^hat it contained strontia and baryta, and no 
notaUe quantity of lime. I also shewed that it contmned no 
alkali, and concluded that the formula of Berzelius did not ap- 
ply to the mineral, at least when derived from the above loca- 
lity, unless the formula and composition could be accommodated 
to one imother by the aid of the doctrine of replacement. 

It became a matter of some interest to establish by a regular 

* Edia. FhiL Journal, vol vi p. 112. 
+ £dinb. Jour, of Science, voL iv. p. 316. 
t Vm Aaweddung ^s Lotfarofars, 2te Auf. S. 168. 
§ This calculation is made by the atomic weights of Berzelius. All the 
subsequent, calculations of formulae are made by those of Dr Thomson. 
11 Edinb. New PhiL Jour. No. 16. p. 355. 

c2 
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analysis that the strontia occurs in the mineral as a silicate, and 
in such quantity as to constitute an essential constituent ; be- 
cause that earih had not hitherto been found in nature, except 
as a sulphate^ or carbonate *. 

The specimen of Brewsterite which was the subject of the 
following researches, consisted of a kind of concretion of the 
mineral, partly in crystals, and partly in an amorphous state. 
Previous to analysis, it was submitted, in the condition of frag- 
ments, to the action of water, acidulated with muriatic acid, for 
the purpose of removing any soluble foreign matter. 

S5'15 grains of the mineral, in the state of fragments, lost, 
by ignition, in a platinum crucible, and charcoal fire, 3*16 
grains, equivalent to 12*584 per cent 

48*34 grains, in impalpable powder, were fused over the spirit 
lamp, with about three times their weight of a mixture of 5 
parts of carbonate of potassa and 4 parts of carbonate of soda, 
care being, taken to employ carbonates free from any sulphate. 
The mass, after being softened by water, was dissolved in dilute 
muriatic acid, and the silica separated in the usual manner. 
The silica, after being ignited and weighed, was dissolved in 
boiling potashJey, and left a little residue, which appeared to 
be undecomposed mineral, and was subtracted from the quan- 
tity under analysis. 

The residual solution, separated from the silica, was precipi- 
tated by ammonia. From the precipitate thus obtained, a little 
silica and oxide of iron were separated by the agency (rf muria- 
tic acid, and subsequently of caustic potash in excess. A quan- 
tity of alumina was then got, by supersaturating the alkaline 
solution with muriatic acid, and precipitating by carbonate of 
ammonia. The alumina was ignited, and weighed. 

The liquid which had been precipitated by ammonia was 
concentrated by evaporation, and carbonate of ammonia was 
added to it whilst hot. A white precipitate fell, which, after 
being collected and washed, was dissolved in dilute nitric acid. 
The solution by evaporation gave a crystalline residue, showing 

* Baryta, besides occurring in its usual natural states, and as a silicate in 
some varieties of harmotome, occurs apparently in combination with oxide 
of manganese in some of the ores of that metal, as has been shewn by Kla- 
proth and Dr Turner. 
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-chiefly small octahedrons, and mixed with some deliquescen 
matter. 

The deliquescent matter was taken up by alcohol, which 
left the crystals undissolved. The alcoholic solution was de- 
canted, and converted to a watery solution, to which oxalate of 
ammonia was added. A white precipitate fell, and the whole 
was evaporated to dryness. The dry mass was then ignited, a 
little solution of carbonate of ammonia added, and heat again 
applied. Some carbonate of lime was thus got, having a trace 
of iron. 

The nitric crystals left by the alcohol were now ignited in a 
silver crucible, to drive off the acid. The caustic residue was 
dissolved in very dilute muriatic acid. The muriatic solution 
was evaporated to dryness, and the dry mass ignited, and 
weighed. Redissolved in water, a little residue was left, the 
weight of which was subtracted from the ignited mass. The 
solution by evaporation gave a mixture of long prismatic, and. 
tabular crystals, having all the appearance of muriate of strontia 
and muriate of baryta. The former were taken up by hot al- 
cohol, to which a few drops of muriatic acid were added. The 
latter were left undissolved ; and after being separated from the 
alcoholic solution, and washed with alcohol, were ignited and 
weighed, and their weight subtracted from the joint weights of 
the ignited chlorides, by which means the amount of the chlo- 
ride of strontium was determined. The aniount of the chlorides 
gave by computation that of the strontia and baryta respective- 
ly. From the small quantity of matter left undissolved on the 
solution of the chlorides in water, after their joint ignition, & 
little silica, and also a little carbonate of strontia, were separated, 
which were both duly taken into account. 

On recrystallizing the chlorides from watery solutions, the 
salts obtained had the crystalline form, and all the properties of 
muriate of strontia and muriate of baryta. The former gave to 
flame a fine red colour, and the latter a slight greenish tinge. 
The solution of both afforded white precipitates with sulphuric 
acid. 

Another analysis of 47*37 grains of the mineral was executed 
in a manner not materially differing from the preceding process, 
the principal distinction being, that the proportions of the alka. 
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line earths were deterinined on a separate quantity of the tnine- 
ral of ^*62 grains, a portion of them from the original quantity 
iiaving been laccidentally lost. 

The manner in which the analytic process was conducted af- 
forded sufficient evidence that the alkaline earths did not exist 
in the mineral in combination with sulphuric acid. But to as- 
certain with still greata: precision whether the mineral contained 
any traces of sulphates, a little of it, in powder, was fused with 
carbonated alkalis, the mass treated with hot water, the solution 
deprived of silica and alumina by carbonate of ammonia, and 
s^urated with muriatic acid. No predjntate was then got with 
muriate of baryta. 

On treating a similar sdution, to which ammonia had been 
added, to take off the excess of muriatic acid, with muriate of 
lime, and keeping it for a few days. in a close vessel, some pre- 
cipitate which had formed seemed to be carbonate of lime, with 
traces perhaps of siUca or alumina. There was thus no evidence 
of phosphoric or fluoric acids. 

To ascertain whether the mineral contained any alkali, 33*11 
gnuns in fine powder were strongly ignited with six times their 
weight of carbonate of baryta. The usual steps were taken to 
separate silica; and the earthy contents of the muriatic solution 
ivere thrown down by carbonate of ammonia, its action being 
aided by heat ; the whole evaporated to dryness ; the re^due re- 
peatedly redissolved ; and new additions made of carbonate of 
ammonia. The muriate of ammonia was then driven off by heat. 
No trace of an alkaline chloride could be found. 

The two analyses which have been mentioned corresponded 
perfectly with one another, in respect of the nature of the con- 
stituents of the mineral ; and, although in the one, some loss, 
and in the other, some excess, was got *, yet they did not differ 
essentially in the proportions of the constituents in relation to 
one another. By taking a mean of the two analyses, the excess 

• The excess was, I believe, owing to the circumstance, that, in heating 
the mineral, after being reduced to powder, and before weighing, with the 
view of expelling any hygrometric moisture, the heat was raised a little too 
high, by which means, some of the chemically combined water was expelled. 
The loss in the other analysis, was partly owing to the circumstance that se- 
parate portions of the mineral were used in the course of it. 
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and loss are nearly neutralized^ and we obtain nearly the same 
propcHtions of the oHisUtuents in relation to one another, as is 
afforded by either of the actual results. The mean of the two 
analyses is as follows : — 

ISlTica, ...... 53*606 

Alumina, .... 17*492 

Strontia, 8*325) ,k^-^ 

Baryta, 6*749 / **'^7* 

Lime, 1*346 

Oxide of Iron, . . . "292 

Water, 12-584 

100*454 
When we endeavour to ascertain in what atomic {»'oportions 
these constituents are combined, we find that the formula of 
Berzelius^ in so far as respects the solid contents of the mine- 
ral, comes near its constitution, if we substitute strontia and 
baryta for lime and soda. The relative proportions of water, 
however, afford a considerable obstacle to their accommodation. 
In the above analyids, it will be observed that the proportions 
of the baryta and strontia to one another, approach the ratio of 
1 atom of the former to 2 of the latter. For, 

9-76 [atom baryta] : 13 [2 atoms strontia] : : 65 : 8666. 

— In one of my analyses, the proportions obtained bore almost 
exactly that ratio to one another. 

If we substitute strontia and baryta for lime and soda in 
Berzelius^ formula, we get 

^ S' + 4AS' + 8A3; 

and if we multiply the whole by 3, we get 

a Sr S^ + B S^ + 1 2 A S^ + 24 A J, 
If we calculate this latter formula, or the preceding one, taking 
Sr 2 at. Stron. + at. Bar. 
B = 3 ^^^^ 

Smca, 53-973 

Alumina, 16192 

^s^ : nr« } i3«*^ 

Water, 16*192 

99999 



Digitized by VjOOQ IC 



40 Mr CcHinell on the Chcmicai Constitution of Brewstertte. 

Wliich comes near the preceding analysis^ with the exception 
of the water. With respect to this constituent, I may observe, 
that, on igniting a portion of the mineral containing a larger 
proportion of crystals than the specimen analysed, I got 13*850 
per cent. ; so that, if nothing but crystals were analyzed, the 
proportion might be still greater, although it is not likely that 
it would be so great as shewn by Berzelius^ formula. If we 
could suppose that the mineral analyzed by Retzius really dif. 
fered from the Brewsterite from Strontian, only in lime and 
soda being replaced by strontia and baryta, this mineral would 
afford a good illustration of the doctrine of replacement. 

According to the results of my own researches, however, the 
formula which best expresses the constitution of Brewsterite 
from Strontian, is 

^S* + 4 A S' + 6 Ag; which gives, 
B 

Silica, ....... 54-58 

Alumina, 17*543 

Strontia, ) ,. -,^ 

Baryta, | • • • **Vi7 

Water, 1316 

100- 
Or, if we suppose the proportion of the strontia and baryta 
to be 2 atoms of the former to 1 of the latter, the constitution 
will then be, 2 atoms bisilicate of strontia + 1 atom bisilicate of 
baryta + 12 atoms tersilicate of alumina + 6 atoms of water. 

The title of this mineral to be viewed as the first instance of 
strontia occurring as a silicate, seems to be established. 



A Series of Barometric Observations, By W. Galbbaith, 
Esq., A. M. Communicated by the Author. 

I BEG leave to communicate to you a few more barometric ob- 
servations, to which I aHuded in a former paper about two 
years ago. In that I calculated the height of Benlomond by a 
process depending on several tables which I had computed for 
the purpose, involving the dew-points at the two places of ob- 
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serration, and some otiier minor considerations, for purposes 
of extreme accuracy, as far as could by that method be obtained. 
Indeed there is no method, where great precision is required, 
that does not involve difficulties and sources of error in a greater 
^ or less degree. The variable nature of terrestrial refraction, 
the distance of the objects observed from the situation of the 
instruments in trigonometrical surveying on a grand scale, as 
that of the British Islands by the Hoard of Ordnance, all tend 
to involve circumstances that produce error. The barometric 
method is not, therefoi more liable to error than the geome- 
trical when performed trigonometrically, even with the best in^ 
struments, which are much more expensive, while the method of 
levelling 9 in the usual acceptation of the term, is seldom prac- 
ticable for considerable heights. In the barometric method, 
the instruments are of moderate expense, eq)ecially the sym- 
piesometer ; and it will be seen, that, so far as my experience 
extends, the results derived from it are nearly of equal accu* 
racy with those of the best mountain barometers, while its cheap- 
ness and portability are additional recommendations. It ap- 
pears to me, however, that the sympiesometer recjuires rather 
more care in its use than the mountain barometer, on account 
of its being more rapidly su-sceptible of receiving impressions 
from a change of pressure from currents of air, from changes of 
temperature, and even, I am not sure that it does not occasion, 
ally suffer changes difficult to be accounted for from photomeu 
trical influence. All these circumstances require the observer 
to bestow great care in the use of it, so as to prevent any irre- 
gular influence to affect it unequally during the time of obser- 
vation, on account of its extreme susceptibility. Though the 
mercurial barometer is a less suddenly susceptible instrument, 
yet the same care, nearly, must be employed when it is used, 
otherwise accurate results will not be obtained. Hasty obser- 
vations should never be made, except from necessity, or where 
great precision is not required. I have repeatedly found, that 
when the observations are made too hurriedly, little confidence 
can be placed in them. To procure the utmost accuracy, good 
weather should be chosen, when the barometer is steady ; two 
barometers should be used, one at the top of the height to be 
measured, and the other at the bottom, and the observations 
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should be made at the same tkne, either by ugnal, or by watdi^ 
set together at limes previously agreed upon. The instrumeats 
should be protected from the sun, wind, and rain, or snow, 
in a tent, if drcumstances and convenience permit, and they 
should be properly adjusted bdbre making any observations. 

From my experience, I am of opinion, that the attached and 
detached thermometers, in circumstances that permit, should be 
allowed to come to the same temperature before any observa- 
tions from which computations are to be made, should be re- 
f^stered, though it would be right to note them, to )uiow whether 
the barometer attained a state tolerably stationary. This ap- 
pears to me necessary, for circuiastances have occurred which 
I could not explain on any other principle than that, though the 
attached thermometer was nearly the same as the detached, yet 
I was persuaded that the comparatively large mass of mercury 
in the barometer tube and basin which cooununicated with it, 
had not attained the same temperature, which, of course, 
caused small variations in the height of the column, difficult to 
be accounted for on any c^her principle. 

I may also remark, that when different barometers are em- 
{doyed, they i^uld be carefully compared, to obtain their in- 
dex errors, both at tlie commencement and termination of the 
operations, to detect any alterations which might possibly have 
taken place. On repeating the operations on different days, it 
would be useful for the observers to change their stations alter- 
nately from tlie top to the bottom. Indeed other precautions 
will occur to the experienced observer which the circumstances 
of the case and the nature of the situation seem to demand. 

It sometimes happens, that the observer would think it con- 
venient to obtain the height of objects when he has not access 
to tables or books, and in this case the symjnesometer would 
be most convenient, since the instrument performs, the whole 
operation itselfj^ with the exception of a simple multiplica- 
tion. On the instruments now made, a small table is engraved, 
from which the factor answering to the sum of the tem- 
peratures at the top and bottom is immediately taken, by which 
the approximate height from the sliding scale is to be muld- 
plied to produce the true height. 

I diall endeavour here to investigate an easy formula, wbidi 
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4f til be readily recollected, to procure die same advanla^ nearly 
from the mercurial barometer, and then make a comparison (^ 
the results derived from these two instruments, from heights, 
where I have had an opportunity of employing them ; — the 
first example^ where they were used at different times, — ^the 
other, where they were used conjointly, and read simultaneous- 

Since heights determined geometrically, are proportional to 
the difier^ces of the logarithms of the altitudes of the mercu- 
rial columns, a formula may be derived from the usual series, 
for the computation of logarithms, thus:-^ 

Let B be the altitude of the mercury at the lower station, 
and 6 that at the upper ; then, 

L<«.B-log.i> = «M{|=» + |(|=|)V8.c.}....(l) 

To apply this to the purpose required here, it will be necessary 
to obtain a constant factor, by which the difference of the log- 
arithms must be multiplied, to give the heights in some known 
measure, such as English fathoms, or rather feet, which are 
now generally preferred. This number, from the observations 
of Ramond and the experiments of Biot, is 60155 English 
feet at the freezing point, or 32° of Fahrenheit's scale, and 2 M 
is 0-86858896, or twice the logarithmetic modulus; conse- 
quently 60,155 x 086868896 = 52,250, the constant co-eflS. 
cient at the fireezing point. 

In this country, as Fahrenheit's thermometer is very gene- 
rally used, it would therefore be more simple, if reduced to zero 
of its scale. Now, the expansion or contraction of air in its 
ordinary state, for 1° of Fahrenheit, is about 0*0024, whence 
52250 X 00024 x 82 = 4013. Hence 52250 — 4013 = 
48237, the co-efficient at zero of Fahrenheit's scale. 

In practice, the mean of the temperatures of the air at the 
top and bbttom is employed, wherefore, the result derived from 
the logarithmic series must be multiplied by the factor depend- 
ing upon the product of the mean temperature, and the varia- 
tion of the bulk of air for 1° increased by unity ; or it must be 

multiplied by 1 + 00024 ^^^"N = + 00012 {t + f), t being 
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the temperature at the bottom, and f that at the tc^ ; where- 
fore, 

48287 { 1 + 0-0012 (^ + = 48237 + 58 (^ + 0- 
Or, to render the numbers more easily recollected, without 
much affecting the accuracy of the result, if H be the height 
required, 

H={48000 + 60(^ + O}{l=t+Kif3y + M-<^)- 
This is correct only on the supposition that B and b are re- 
duced by calculation, or approximate tables, to the same tem- 
perature. But it is known from experience, that the height 
varies about 3 feet for every degree of difference of the attached 
thermometers at top and bottom. Now, if t denote the tem- 
perature of the attached thermometer at the bottom, and t that 
at the top, then — 3 (t — t') must be the correction which is to 
be subtracted, when t is greater than* t, otherwise added. 
Hence, finally, 

H={48000+60(<+o}{|^ + |(|^y+&c.}-8(r-O...(B). 

The term ^ ( ^ .i^ ) will always be very small, except in 

great heights, and need seldom be attended to, as the error for 
heights of about 

5,000 feet, it will be nearly 5^0?? ^^ "^he whole. 



10,000 -1- 



This term may therefore be safely rejected for any height 
usually measured barometrically ; whence formula (B) becomes 

H = {48000 +60 (^+ 0}|=| -3 (t-O (C). 

To assist the memory, if 48000 + 60 (< + ^') be denoted by c, 

«— -J by df and — 3 (t — t') by e, formula (C) becomes 

U=zcd—e (c). 

The whole of the numerical co-efficients are multiples of the 
number 3, the last of them ; the second is twenty times the last, 
or 20 X 8 = 60 ; and the first is eight hundred times the second, 
or 800 X 60 = 48000, which is 16000 times the last, or 
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16000 X 8 = 48000; which will afford some facility in recover- 
ing them when indistinctly remembered ♦. 

We shall now proceed to the application of this formula. 

Ex;ample I. 

To determine the height of AUermuir, one of the Pentland 
Hills, the following mean of a number of observations, with ex- 
cellent barometers, were taken after the manner of those em- 
ployed to obtain the height of Benlomond, given in a former 
Number of this Journal. 

The observations were made on the Calton Hill, of known 
height, 355 feet, with the Observatory barometer,. by Mr Tho- 
mas Henderson, and on the summit of AUermuir, by myself, 
on the 26th of July 1828. 

Inches. 
B » 29.549 r =»: 65^4 t = 57^5 

b s 28.187 r^ == 52 .4 t' » 52 .5 

B — 6 = 1.362 T — T'=al3.0 110.0 

B + 6 = 67.736 3 . 60 

-39 - 6600 

Constant , 48000 

Correct co-efficient 54600 

B — b reversed 263*1 

54600 

16380 

3276 

109 

B + 6 57.736) 74365 ( 1288 

57736 — 39 

+355 

16629 -: — 

11547 1604 «H 

5082 
4618 

464 
462 

2 



* It may be observed, tbat tbe number 60 is ten times the number of 
working days in a week, that the number 48000 is eight hundred times 60 
and —3 is the twentieth part of 60, so that the whole of the co-efficients are 
derived from one number (6), the number of work days in a week, and by 
that means can hardly be forgotten. 
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By introducing a more refined calculation with logarithms, 
the height would have been about 10 or IS feet more, though 
it is obtained at considerable risk of error, from errors either in 
the ordinary tables, or oversights in the steps of the calculation, 
which to unpractised persons frequently occur; whereas the 
foregoing requires only a very simple arithmetical computation, 
where no figure of real utility is suppressed, which is fre- 
quently done, to make the operation look simpler than it real- 
ly is. 

Example II. 

On the 12th of September 1829, the following observations 
were made with Mr Adie's sympiesometer. 
At Edinburgh, 270 feet above the sea. 

S' = 272 fathoms, and ^ = 67° 7 Fahrenheit; 
At the top of AUermuir, on the same day, 

S = 490 fathoms, and f =. 60^-3 Fahrenheit; 
Hen^ S — S' = 490 — 272 = 218 fathoms; 
And ^ + ^ = 67"-7 + 60°-3 = 108°, which, from the 
engraved scJede on the instrument, gives the factor 
m = 1053; 
Whence 218 x 1063 = 2296 fathoms, or 1377 feet. 

If to this, 270 feet be added, for the height of the lower sta- 
tion, at Edinburgh, above the sea, we shall have 1647 feet for 
the height of AUermuir, above mean-tide at Leith. This ex- 
ceeds the former by about 43 feet, which must be partly 
ascribed to the unfavourable state of the weather at the time, 
and partly to a small error in the foreg(^ng formula. On the 
whole, I consider Uie mean of these results, or 1626 feet, to be 
nearly the true height, as I have found it from other observa- 
tions. 

Example III. 

In the month of August 1830, with a mountain-barometer of 
the best construction, the foUowiog observations were oiade at 
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Fort- William, and on the top of Ben Nevis, to determine its 
height above the sea. 

B = 30.060 r s= 51«.5 t = 62^.1 
b = 25.466 t' a 37 .7 t' a 37 .0 

B — 5 « 4534 T — t'= 13.8 * — /'= 89.1 
B + 6 a 55.466 3 60 

41 .4 ^46 

Constant 48000 

Correct co-efficient 5334d 

B — A reversed 435-4 

fI3384 

26673 

1600 

213 

B + 5 ^ 66.466) 241870 ( 4860.9 

««.««. — 41.4 



4- 50.8 

20006 — 

16640 4370.3 = H 

3376 
3327 • 

49 
49 



ExAMf LE IV. 

The same by the sympiesometer. 
S' = 155 fatb. t = 54° 

S = 858 fath. f =zS8 

S — S' =: 703 fath. t + t'z=9Z and fw = 1-083. 

Whence 703 x 1 038 x 6 = 4357 feet. 

Correction for height above \ _ 
the sea, at Fott- William, ]• ••* ~ + ^1 

Height of Ben Nevis ^= 4408 feet dbove the se«. 

Former hdght =r 4370 

Dififef^nce.... 88 

A small quantity in so consideirable a hdght, considering the 
rimplicity of the last method. 
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As the weather was unfavourable, and the barometer change- 
able, with only one observer, who took the observations, first, 
at the bottom in the morning, then at the top about midday, 
and again at the bottom in the evening,— of which the mean of 
the first and last was reckoned the true height of the mercurial 
column at the bottom, there might have been some error arising 
from this cause. As the barometer continued to rise somewhat 
gradually, the error from this source must likely be small. At 
all events, whatever error attends the use of the one instrument 
likewise affects the other, since they accord so well when used 
together with equal care. 

I have likewise calculated the height of Ben Nevis more ri- 
gorously by employing logarithms, and using the dew-points, 
besides other refinements, which would, increase the height to 
about 4430 feet. As this exceeds all the heights I have ever 
met with attributed to it by at least 50 feet, I cannot say what 
confidence is to be placed in it, more especially, as I have been 
informed the Ordnance Surveyors make it only about 4360 
feet, or 70 feet less. From the great distances of their stations, 
a very slight error in the angle of elevation, arising from the 
variable nature of terrestrial refraction, will produce a consider- 
able error in their results in feet. Indeed, according to Mr B. 
Bevan^s paper in the Philosophical Transactions for 1823, 
Fart I., there are errors in the altitudes of some of the stations 
in England, of from 60 to 100 feet, in heights of between 700 
and 900 feet ! In this case I cannot say what confidence may- 
be placed in that of Ben Nevis, though, in our measurement of 
Benlomond, the correspondence was as close as could be desired. 

From the present measurements, too, it appears that the 
sympiesometer is an instrument which, when in good order, 
may be confidently trusted as giving results, when carefully 
used, very near the truth. The formula now investigated, ap- 
pears to ^ve results rather too small by about one-hundredth 
of the whole, and this is the reason why those by the sympieso- 
meter seem to be, on comparison, too great. If one^ hundredth 
of the height by the formula be added to itself, the final result 
would agree very closely with the logarithmic process. 
54. South Bridge, Edikbitroh. 
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On the Luxury of the Romans > 

jTue Roman writers who flourished during the Republic say 
little about Natural History. It is more treated of by the wri- 
ters under the £mpire. But the works they have left us on such 
subjects contain few original remarks, and are little else than 
compilations, a circumstance which must appear very strange, 
since no nation had ever greater opportunities of observing. 

In the earliest ages of the republic, besides that the Roman 
institutions were in general adverse to every kind of study, th6 
simplicity of manners that prevailed was especially unfavourable 
to the prepress of natural history, a science of luxury, expen* 
«[ve, and not to be carried on without many previous arrange^ 
ments. 

Indeed the relations among the beings that form the subject 
of natural history, cannot be established without.bringing toge- 
ther a great number. Much assbtance is therefore derived 
from commerce, drawing, as it does, towards a central point, 
the productions of foreign countries. Now, the Romans, during 
a very long period were not commercial. By the first treaty 
made with the Carthaginians, they bound themselves not to sail 
beycmd the strait that separates Sicily from Africa. Still later, 
in the year of Rome 405, they gave up altogether their trade 
with Sardinia, and with the coast of Africa. 

Commerce was checked, not through ignorance, but from the 
policy of their government, in order to withstand the introduc- 
tion of luxury. Rome had no silver money till the 47^ year 
from the foundation of the city, 268 years before Christ. At 
the date of the last Macedonian War, a senator was degraded 
from his rank for having ten pounds of silver plate. Grold 
plate was seen for the first time at the end of this war, in the 
triumph of Faulus ^milius. But luxury was the speedy con- 
sequence of victory, and the luxury of individuals was carried 
to the utmost extravagance. We shall notice it in so far as re- 
gards natural history. 

The luxury of the table, for example, caused to be imported 
into Rome from foreign countries a multitude of animals ; of 
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which several had no other recommendation but rarity, and be- 
ing excessively dear. 

The luxury of dress also is interesting, with respect to pre- 
dous stones and dyes. That of buildings, on account of the 
marbles brought from different parts of Italy, from Greece,: and 
even from GauL And the luxury <^ furniture is interesting, 
frcHn the valuable woods .employed. 

Of {he Luxury of the Table. 

QtMKfruped^.^-During the second Funic War, Fulvius Hir- 
pinus devised the mode of retaining quadrupeds in parks. These 
parks were named LepwrariOj because three sorts of hares were 
reared in them, the common bare, the original* Spanirii rabbit, 
and the variegated or alpine hare, a species now almost entirely 
destroyed. In like manner, nearly all the native animals of our 
forests were bred in these parks, besides the wild sheep and the 
mouflon. These animals were almoist domesticated, and were 
taught to imite at a sigmd. One day, when Hortensius was 
entertaining his friends at dinner in one of his parks, at the 
sound of a trumpet, stags, goats, and wild boars were seeUsrun- 
ning up, and gathered round his tent, to the no small dismay of 
8ome4>f the guests. Senrius RuUus was die first who had a 
whole boar served on his table. Anthony, during his trittmvi* 
rate, displayed eight at one feast. The Romans oonsiderdd as 
a great delicacy the grey dormouse, a little animal that dwdls 
in the wbods, and in the holes of oak trees. They reared them 
in enclosures, and lodged them in jars of earthen-ware, of a par- 
ticular form« fattening them with worms and chesnuts^ 

Bir^. — Lenius Strabo of Brundusium invented aviaries for 
confining such birds, destined for the table, as could not be kepi 
within the walb of a poultry-yard. It is he, says Pliny, that 
taught us to imprison animals whose abode is the sky. Alex- 
and^ had introducedpeacocks into Greece, where they werei^ 
garded only as objects of curiosity. Hortensius was the first who 
had one served at a banquet, when ]\e was appointed to the 
office of augur. 

These birds soon multiplied, and Ptolemy Phocion was asto- 
nished at the great number of them he found in Rome. Aufi** 
dius Lucro made about L. 600 a-year by fattening peacocks* 
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The p^aeock wafs a constant idiah at dl.the*. great entertainments. 
Itiras the tnifflediurl^.vofr those dajrtt. : u. t. . 

Hirtins Bwaaa^ who had the iU Ijuck .to^^ve a feast where this 
indispens^Ue article , did. not appear,. was iceckcmed a: niggard, .a 
man .without iaste,> and iwasever^ after sconied by deHcateieed- 
erKw la ttltose oriarieft thrushes^ and jMgeonSrWere bred. :It 
seons, too, there vere then the:same jbndes aa.tbere are at.pre- 
sentw Certain, .varieties wtcre much: oou^t after. . Yarm r^tes 
that a couple of jngeona baroughtSOQQ- sesterces, about £ 19 of 
our monej^ .Semproniiis Lueius.finstrhad served on this, table 
young storks. Greese were crammed in the same manner as now 
to enlarge .their iivers ; . but it was . a dish > too. joasily obtained, 
and soen. those who wished to distinguish. themselves. iavoited 
new:s(Hrts'o£ meat^ They dressed tbe.bcains ofi ostriches, and 
the t3ongues. of flamingos. Wild . geese .wese, sent for from Fbry* 
gia:) enansftfromMelos^: and pheas^nta.from.Colchkk ,. .l. 

3£&A^tfj-WV.s to £sh, luxury went €ven fisurther than in birds and 
quadrupeds. . At ope )pcidod <xf the jrepublkva man .eating a %Ax 
would havelbeenthought(SbamefuUy..daiBty« . Buttbej^vmty 
of manners disappeared en the. ipt^uction of ricbes ; and Cato 
complains, thM>in.M& time^ a Jsh sold t^ dear as jsa ok. YeJ^ 
even^dien^ Gblkmaas. was publidy accused iii the senate, and 
wasaearly depcbi^of his rank^. on., account of the luxury c^ 
his tdble,.lmving had ^cgeons on it The inventor of fidi-f 
ponds was Lucinius Murasnay and thence came the sui^iamQ 
which ]vas afterwards^ .borne by. thi^ family^ 

Hortennus Allowed his example, and even went beyond it 
Veryj8oon,.it.was not enough to haive fiseshrwata: fish, tfor. salt-- 
water ponds were formed, in whicl^ w«re bred sea^trouts^ mh%L 
John. Denies, uid shflll#&h of idifferent kinds. LucuUus^< ia oit-r 
der>tQ let m seat- water to cxie of Jiis preserves, had a nKmn^Uucv 
cut through, and from this extravagance, was deservedly called 
Xerxes cTogcUus. Ai; i his death there were so many fish in bis 
ponds, ithat Cato of Utica, who was tru^ee on the succession^ 
having ordered them to be sold, recdvedibr them tt^e sum c^ 
^93,000 S^rling. The sale of Oie .fish-^nds c£ Irrius 
3r^ded. the sane pice. Csesar wishing on a particular ooea^ 
don to give a feast to the Roman people, applied to this Irrius 
for some lampreys. Irrius refused to sell any, but, according 

n S 
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to Pliny, agreed to lend him six thousand. Varrb says only 
two thousand. The object then was, who should be most 
absurd about lampreys. Hortensius had some of which he 
was more careful than of his slaves, and not for the purpose of 
eating them. Those served on his table were bought in the 
market. He is said to have wept on the death of one of these 
fish. Crassus, the orator, in a like case, went farther,^ — ^he put 
on mourning. His colleague Domitius chid him for it in the 
senate ; but all this was nothing compared to the deeds of Ve- 
dius PoUio. He more than once threw in living men to be de- 
voured by his lampreys. 

Other fish were equally the objects of a prodigality of which 
we can hardly form a conception. The accipefiser was gene^ 
rally sold for more than a thousand drachmae. It was never 
set on the table without a flourish of trumpets. The accipenser 
was not, as it would seem, the ordinary sturgeon, but the steir- 
let, a small species with a pointed snout, caught in the rivers 
that fall into the Black Sea. The mullet, or roach of Pro-- 
vence, called in Paris the sun-muUetj was also sold excessively 
dear. A mullet weighing 4 pounds fetched £S7 ; another 
£62. Three together, in the reign of Tiberius, were sold so 
high as £ 250. These fish used even to be brought aUve to 
the dining-room, by canals filled with salt-water, which passed 
under the table. The fact is undoubted, and is attested by the 
invectives of Seneca. 

Snails and Oysters. — Singular attention was likewise paid to 
snails. The same Fulvius Hirpinus, who had thought of parks 
for quadrupeds, contrived parks for them too. As snails could 
not be retained by inclosures, the places in which they were kej* 
were surrounded with water. Jars of earthen-ware were set for 
them, to retire into, and they were fattened with mulled wine and 
flour. Pliny says there were some of the weight of 25 lb. 
Those that grew to this size were certainly not Italian snails. 
But we know tliat snails were Ukewise brought from foreign 
countries, as A&ica and Illyria. 

The man who first shewed the way of making oyster-beds 
was Sergius Aurata. He, like Licinius, derived his surname 
from a fish, the John Dory. The preserver of the Lucrine 
1 
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Lake had for a long time the character of produdng the best 
oytsters. Next to them were those of Brundusium. At last re- 
finement was carried farther ; and the oysters of Bnmdusiuni 
were taken to be parked in the Lucrine Lake. 

Fruits. — It appears that fruits were less sought after then 
than they have been since. The only new fruit introduced at 
this time was the cherry, which Lucullus brought from Cera*- 
sus, a town in Asia Minor, sixty-nine years before Christ. 

Perfumes and Dress. — The luxury in perfumes was beyond 
measure, and drew to Rome the most costly aromatics of the 
£ast. The luxury of dress was equally great, and made known 
purple, pearls,, and precious stones. At one time there was 
quite a rage for opals; and one individual, rather let himself 
be prosecuted, than give up to Sylla a very fine one the dicta- 
tor denred to have. 

Furniture. — The dominion of fashion extended equally to 
furniture^ and raised the value of certain kinds of wood to 
an enormous amount. For a while the dtn^ was preferred. The 
tree thus named was not the citrus of Theophrastus, the orange- 
tree of our time; but seems to have been a species of Thuya, 
brought from Cyrenaica. They made use not only of the trunk, 
but of some knots that grew out near the root. When such pieces 
could be got of a large aze, they were sold excessively dear. Ce- 
thegus paid for a table 1 ,400,000 sesterces, about ^11,000. Even 
Seneca, with all his outcry against luxury, had some tables that 
cost a most exorbitant sum. These pieces were distinguished 
by their colour, and by the way they were veined. Each va- 
riety had a different name. Ebony dso was employed, a kind 
of wood first intixxluced into Italy by Pompey, after his victo- 
ries over the pirates. 

Building. — ^A great deal of marble was used in building. It 
was brought from the most distant countries, and there were 
even several of which the quarries are now lost. Thus the 
marbles denoted by the names of vert antique and rouge an^ 
tique^ are so termed because they are found only in ancient 
structures. It was in searching for such fragments among 
some ruins that Pompeii was discovered. 

Luxury of the Empire. — If from the luxury of individuals 
we turn to the luxury displayed in public festivals, we find 
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still' giettermattert)f astonidiineiit^ One would hardly Tentttre 
toTteptet what 18 ittited in ancient writers^ jet tbrn appears no 
ground ibr-supponng diat thej ex agg e ra te d, seeing how dosely 
their accounts agree; when ^we reflect, 1xm>, that they" were 
nearly lill ^e^witnesses of wimt' they rdate^and that they 
woiiUikit h»re attempted toijralg forward assertions opposed 
tcrthb kncVwledge of aB thrar contemporaries. Messrs Beckman, 
Mong^,' aiid' CuTfer/harve made rery extensiTe inqinvies about 
tfa^ atfmals exMbited or 'shdn: in tbe<*ireus. Such inquiries 
fM^ht not to' be n^rded bs merely curious. In fact; it is of 
knportanoer to the naturalist, and for* several reasons, to know 
th0 date of the first appearance of these' animals, the couhtries 
of -which "(hey were natnres, and their numbers. For -example, 
witiiout^ascertainuig these points, a naturahst wbuld >often be 
apt to mistake the bones of foreign quadrupeds for tnie Ibs^ 
ftmains, and thus to mistake transported soQ for regular format 

' Curius Dentatns first shewed foreign animals at Rome in the 
year 978 'befoi% Christ. 'Jx will be reccdlected, that el^^ants 
were first i)rooght to Greece during the conquests of Alexander. 
Aristbtie! saw them, and wrote about them a great deal better 
than Sbffon has since'done. ^ These elephants, and some others 
mit afterwards, came inta-the possession of Pyrrhus,- king of 
Epii'u^ ^ho ^had taken them from Demetrius Pdka'cetes. 
PytrhttSfhaving been himself defeated by the Romans, four of 
bis war^t^epliimts' fell into the power of the conquercns; These 
dephants, alfter having been led in the triumphal procession of 
OuriiiB, were slain' before the people. Four*and-twehty years 
latet*, Mbtellus, having gained a great victory over the Cartha* 
ginians, captured a hundred and forty-two elephants, which 
were idl slain with arrows in the drcus. It was -evidently good 
policy; in the time of CuriUs Dentdtus, to put to^eath some c^ 
these aiiitnals, in order to lessen the fear the sight of diem had 
at' first' produced: Thek« were notthe same reasons for the 
second massacre ; but, without doubt, the Romans had no4e- 
rire to introduce elephants into their armies, and thusotdige 
themselves to alter tactics of which they had proved the excel- 
lence. As little were they inclined to make a present of these 
elephants to any of the kmgs their affies, from an apprehension 
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of adding tocf much to. that force. Sixty-six years after the 
triumph of MetelluSy in; the ^year before Christ 136, Marcus 
Fulvius, to absolve himsdf from a vow be had made in the 
JBtolian war* exhibited panthers and lions. These animals 
might have come from Africa ; but perhaps he had obtained 
thesn from. Asia Minor, where, at this time, isome were still to 
be found. The people getting a taste for these shows, Scipio 
lifasica and Fublius Lentuluft gave them a sight of several ele- 
|)faants, forty bears, and fifty^three panthers. Quintus Scaevola 
bad several lions fighting against men. Sylla had more than 
a hundred male lions. In the year 58 before Christ, ifimilius 
Scaurus, during his aedileship, distinguished himself not only by 
&e number x^ anknab he braught out, but also by presenting 
several t|;iftt had never before been seen in Rome, In these 
spectacles tbe first hippopotamus appeared* There were also 
five live crocodiles, /five hundred panthers, and, more strange 
«till^ the bones of the animal to which, it was said, Andro- 
meda had been exposed. These bones had been brought 
from the «town of Joppa (Jaffit), on the coast of Palestine. 
There were amqng them vertebrae a foot and a half long, and 
a bone, not under mx^nd-thirty feet in length, probably the un- 
der jaw of a whale. In the year 55 before Christ, Pompey, 
at the inauguration of. his theatre, displayed a lynx, a cephus, 
&0m t^thiopia (a. species of ape), a one-homed rhinoceros, 
twenty elephants fighting with men, four hundred ^nd ten pan- 
thers, and six hundred lions, wheieof three hundred and fifteen 
had manes. All the sovereigns of Europe together could not 
now produce such a number. Cicero, who was present at these 
games^ speaks of them with great disdain, and says the people 
at last took pity on the dephants. In the 48th year before 
Chria^ Anthony exhibited lions harnessed to a chariot ; it was 
the first time these animals had been seen so employed, but 
they were not the first that, had been tamed. A Carthaginian, 
named Hanno, had a lion that followed him through that city 
like a. dog* His trouble was ill rewarded, for his countrymen 
.banished him, judging that a man who had been able to subdue 
a ferocious beast, must have been gifted with some seoi^t power 
by which he might perhaps have overcome themselves. 
In- the year 46. before Christ, Csesar put forth, in an amphi- 
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theatre covered over with a purple awning, four hundred maned 
lions, several wild bulls fighting with men, and twenty elephants 
which were attacked by five hundred infantry. On the evening 
of his triumph, he returned h<Hne preceded by elephants carry- 
ing torches. 

We may imagine the unbounded opulence of the men who 
could afford such spectacles— the eagerness of allied kings to 
gratify them — ^the crowds of human beings employed in obtain- 
ing the animals exhibited to the people! It is not less astonish- 
ing that it was possible to collect such a multitude of large ani- 
mals and beasts of prey. 

Yet in this kind of munificence the great Rinnans of the re- 
public were afterwards outdone by the emperors. From an 
inscription, in honour of Augustus, found at Ancyra, we learn 
that this prince caused three thousand five hundred wild beasts 
to be slain before the people. On one occasion he had water 
brought into the drcus of Flaminius, and shewed thirty-dx 
live crocodiles torn to pieces by other savage animals. Two 
hundred and sixty-eight lions were kiUed at this entertainment. 
There was besides, a serpent fifty cubits long, a python from 
Africa, and a royal tiger confined in a cage, the first that had 
been seen in Rome. Augustus, before he became emperor, at 
his triumph over Cleopatra, had a reindeer and a hippopotamus 
slain in the circus. G^rmanicus, at his triumph over the 6er« 
mans, brought out elephants that had been taught to dance. 
Caligula gave four hundred bears and four hundred panthers 
to be killed. Claudius, at the dedication of the Pantheon, dis. 
played four live royal tigers. A mosaic pavement, which has 
lasted till our time, represents these animals of their natural 
fAZe. The same emperor, having been informed that a whide 
was stranded in the harbour of Ostia, repaired thither, and en« 
gaged the monster with his galleys. The animal was probably 
a large species of dolphin, the orcd. Galba shewed an elephant 
that went up on a tight rope to the summit of the theatre, with 
a Roman horseman on h)s back. These elephants were in- 
structed when they were young, for they were born in Rome, 
^lian says so positively, in speaking of the elephants of 6a*- 
manicus. Mr Corse Scott has shewn, in opposition to the opi- 
nion of Buffon, that elephants, by taking certain precautions. 
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will breed in a state of domestication. But the fact was known 
In Italy from the time of Columella. 

This lavish expenditure continued during the four first cen- 
turies of the Roman empire. Titus, at the dedication of his 
baths, placed in the circus nine thousand animals, and exhibit- 
ed cranes fighting together. Domitian gave hunts by torch- 
light, where the two-horned rhinoceros appeared,— an animal 
with which Sparrman has made us acquainted only within the 
last sixty years, though it is engraved on the medals of Domi- 
tian. In these games a woman fought with a lion. An ele- 
phant, after having trampled to death a bull, went and knelt 
to the emperor; a royal Uger killed a lion; and wild cattle 
dragged chariots. Martial has occupied a whole book with the 
description of the games of Domitian. In his epigrams natural- 
ists will find many curious hints. 

Trajan, after his victory over Deceballus, king of Parthia, 
gave entertainments that lasted three-and-twenty days. Accord- 
ing to Dio Casnus, eleven thousand animals perished at them. 
But the accounts of historians are much less interesting, than a 
mosaic, executed by order of that emperor. In this valuable 
fragment, which was discovered at Palestrina, the ancient Prse- 
neste, the animals of Egypt and Ethiopia are figured with the 
names under each of them. The lower part represents the 
inundation of the Nile. The forms of the ibis, the crocodile, 
and the hippopotamus, are very exactly given. But the hippo- 
potamus has been very ill described by the Roman naturalists, 
who have only copied from Herodotus. On the upper part of 
the mosaic there appear among the mountains of Ethiopia the 
^raffe, under the name of nobis; apes, and various reptiles; 
in all thirty animals, eadly recognised, and whose nomencla- 
ture is thus determined. 

Antoninus, the successor of Adrian, conforming to the esta- 
blished usage, likewise exhibited games. He had crocodiles, 
hippopotamuses, strepsiceroses (antelopes), and hyaenas difierent 
from those described by Agatarchis. 

Marcus Aurelius abhorred such spectacles, but his son Com. 
modus resumed them with fury ; with his own hand he slew a 
tiger, a hippopotamus, and an elephant. He sent into the cir- 
cus a great number of ostriches, and as they ran about cut off 
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thw heads with crescedt^ shaped blades, fixed on the points of 
arrows. Herodian, who relates the fact, si^s, that the birds, 
after bemg decapitated, ran .about for some time« The experi- 
ment has been successfuUjr. repeated on ducks. Septinnus Se* 
yeru;, in the tenth year of his reign, at the. rejoidngr an the 
marriage of Caracalla, made four hundred animds come out of 
a madbine^ and an^^ng them some wild asses and bisons. At the 
marriage of Heliogabalus^ there were chariots drawn by ali'kinds 
of wild beasts. 

. The most expeiimve and most curious assemblages of animals 
ifeare. those of the Gordians. The first emperor of this nation in 
one day exposed to^ew a tbousuid panthen. Probus^ one of 
th^v.succattsors, had trees ]danted in the circus. Mcare than a 
thonaaud' ostridies, and a countless throng of varioas* creatures, 
were seen running about in this artificial forest. ' ^ i . 
, So long as the ^omani emjidre existed in the west, similfur dis- 
plays w^re continued. In sptB of the prohiUHons of Constan- 
tine, there jfvere ,some even under Chriitfianr emperors. Theo- 
dosius gave fights of animalsin the^drcus ; and Justinian himself 
exhibited in theampUdieatretwei^ lions ami thkty panders. 
. Such »ghts,:Tqaeated. without interruption for -mdns tjian 
four, hundred years, must have afibrded the Roman naturalists 
Of^portunities of making numerous observaticais on ^ the forms, 
Imbits, and interior ocganization of fureign animals; yet sci^ce 
was little improved by their labours. It seems, tl^at, t^ animals 
being once Idlled^ nobody deriv^ any further benefit from th&t 
idau^er. The proof isy that all iJie; writers of the fipst, second, 
and third centuries c^ the Christian era, who have treated of 
9uch animals, have borrowed every thing th^ have said about 
them ftom Qtreek authors who lived before the Roman conquest. 
Pliny himself is but a compiler. — From a Lecture ddivered by 
Baron Cwner. 
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An Account of a PecuUariHf not hitherto described in iheAnkUy 
or Hcch-jwnt of the Horse i reith Remarks cht ihB SPmeture 
of the Vertebra in the Spedies ^ Whdky etUiikd Detphinus 
Diodon ♦* By Robbbt J» Gkates, M. D., M* E* I* A., 
SjAg^s Professor of the Institutes of Medicinei Honorary 
Memberof the Rdyal Mescal Society of Berlin/ of the Me- 
dtcal Association of Hamburg^, &c. &c. 

Bbikg engaged in the dissection of the horse, on examining 
die bock-^inty I found that any effcHrt to flex or bend the Umb 
Mt that' joint, was counteracted by a onaiderabie rcjsistance, 
which oontinued until the limb was bent to a certain extrat ; 
after which, suddenly and without die aid of any external force, 
it attained to its exti«me degree of flexion* In attanpting. to 
restore the extended position of the limb, I found that a similar 
impediment existed to its extension, until the same point was 
passed, when the lunb suddenly, as it wer^ snapped into its ex- 
tiemedegpee<£extenmon at this joint , > 
. ' At £rst I conoetT^d that this pha:iomenon dq>ended on the 
tendons ei the flexor and extensor muscles of tUs joint ; but on 
loeflEioviBg all these muscles and their tendon% it was ,iiQt dimi- 
msbod, and it ther^re becJEime dear that it depended oii some 
pecuUar medianism within the joint itself; 

Before I enter into the details of diis mechanism, it is neces- 
sary to remark, tiuxt it is evidently connected with the power Ais 
animal possesseSy of sleeping standings for it senrea the purpose 
of keej^ng the hock-joint in the extended portion, so far as to 
eoliwteract the oacillatiohs of the body, > without the aid of mus< 
vular exertion ; and in this respect it resembles the provision 
nade to effect a simtlac pmpose in certain birds, as the stork, 
and some others of the igraUs, which sleep standing on one foot 
it will appear^ also, in the sequel^ that not oidy is the effect 
produced the same, but die mechanism lain many re[^)ects ^* 
■lilar, if the account given by Cuvier, and also by Dr Ma- 
cartney, in Re^' Cyclopsedia, article Birds, be correct. 

' * Bead 6th July 1830, before Eojal Irish Academy, and just published in 
the Memoirs* 

4 
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Sheep and cows are not provided with ankle-joints of a simi- 
lar structure, and it is well known that these animals do not 
possess the power pf sleeping standing. Another circumstance 
which adds additional interest to this peculiarity of structure, is, 
that it may possibly be connected with the disease termed 
StrinffJudt, in which the limb is at each step suddenly flexed, 
to a degree far beyond that required in ordinary progres^on. 
Whether this is owing to a sudden and jerking flexion of the 
whole limb, or to flexion of the hock-joint alone, I have had no 
opportunity lately of determining. If the latter be the case, it 
is probably connected with the structure of the hock-joint, 
which I am about to describe. It may be right to observe, 
that not even a probable conjecture has been advanced, con- 
cerning the nature and cause of string-halt, a disease to which 
the sheep and cow are not subject, and we have already observ- 
ed, that in* these animals the structure of this joint presents no- 
thing remarkable. 

The hock-joint is a good example of what is termed the 
hinge-like articulation, and is formed between the tibia and as- 
tragalus, which latter bone presents an articulating surface, 
with a nearly semicircular outline, and divided into two ridges, 
including between them a deep fossa. The tibia is furnished 
with depressions which ride upon the ridges of the astragalus^ 
and has anterior and posterior projections, which, moving in the 
fossa, are received into corresponding depressions in the astra- 
galus, at the moment the limb arrives at the greatest degree 
either of flexion or of extension. 

The shape of the surfaces of the astragalus concerned in the 
articulation, is not that of a given circle throughout, for to- 
wards either extremity, the descend is more rapid, or, in other 
words, answers to an arc of a smaller circle. Hence, when one 
of the projections of the tibia has arrived at its corresponding 
cavity in the astragalus, which happens when the limb is either 
completely flexed or completely extended, the rapid curve of 
the articulating surface presents a considerable d[)strucdon to 
change of poidtion. Thus, the form of the articulating surfaces, 
in itself, to a certain degree, explains the phenomenon ; but its 
chief cause is to be found in the disposition and arrangement of 
the ligaments. 
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The external malleolus of the tibia is divided by a deep 
groove, for the passage of a tendon, into an anterior and poste- 
rior tubercle; from the latter of which, and close to the edge 
of the articulating surface, arises a strong and broad ligameint, 
that is inserted into the os calcis. Under this lies another liga- 
ment, which, arising from the anterior tubercle, is also inserted 
into the os calcis. It is to be observed, that the origin of the 
latter is anterior to that of the former, but its insertion poste- 
rior, so that these lateral ligaments cross each other in the form 
of an X. The external articulating protuberance of the astra- 
galus on which the tibia revolves, has, as has been already 
stated, a nearly circular outline, and the attachments of the li- 
gaments just described, are at points on the outside of the 6s 
calcis, which would lie nearly in the circumference of that cir- 
cle, were it continued from the articulating surface; so that 
each of these ligaments has one of its extremities fixed in a cer- 
tain point of the circumference, while its opposite extremity re- 
volves during the motion of the joint, nearly in the circumfe* 
rence of the same circle. This observation applies likewise to 
the two lateral ligaments on the inner side of the joint, which 
have nearly the same relation to each other, and to the general 
contour of the joint, as that just described ; so it is obvious, that 
during the rotation of the joint, as the origins of these liga- 
ments move along the same circumference in which their attach- 
ments are fixed, the ligaments will be most stretched when they 
correspond to diameters of that circle. 

Now it is so arranged that this happens at the same time for 
all, and consequently the ligaments on each side correspond not 
merely as to direction, but as to the point of time they become 
most stretched, which is nearly at the moment that the joint has 
no tendency to move either way, and at that momefnt, it is to 
be observed, that although the ligaments are most tense, and of 
course react on their points of attachment with greatest force, 
yet this produces no motion, as the force is exerted in a direc* 
tion perpendicular to the circumference ; but as soon as the tibia 
is moved beyond this point of inaction for the ligaments, the 
latter, no longer representing diameters, by their contractile 
force evidently tend to accelerate the motion ; and as they all act 
in the same direction, and are assisted by the shape of the arti« 
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cukting. suifaoes, a sudden mofion of flexion or extenaon is 
thtis produced^ ' 

The preceding explanation supposes the ligaments of this 
joint to possess; oontr^rjr to the natuire of ligaments fik general, 
a certain degree of lelaMic^y, which was evidently the case in 
all, bui particular^ in the most de^vseated of those on the in- 
ner side of the jc^nt, Which, therefore, appears most concerned 
in producing the suddei£> motion, whether of flexion or exten^ 
sion. .,.. . 



In the autumn ot 1829, two of the species of whale called 
Delphinus diodon, by Hunter, Hyperoodon, by La-Cepede, and 
Cetodiodon, by Dr Jacob, were captured near DubUn, one of 
which, measuring about sixteen feet in length, I procured for 
the purpose o( preparing its skeleton. 

After the spinal cdumn had undergone maceration for a few 
days^ I found that the intervertebral substance could be easily 
detached fmm the bodies of the vertebrae, and that it carried 
with it, firmly attached to each of its extremities, a flat circular 
bone, about a quarter of an in*6h in thickness, and exactly cor- 
respdnditig in the extent and shape of its surface^ to the sur- 
face of 'ihfe body of the vertebra, from which it had been sepa- 
rat6d. - . 

The separation was effi^ted with facility, and took place 
spontaneoU^y ahd completely when the maceration had been 
continued some time longer. 

The surlaoe of the flat bone, where it had been adherent to 
the body t)f' the vertebra^ was of a spongy texture, afibrded a 
passage to many bloodvessels, aiKl was marked by numerous 
diarp projections' Imd defep furrows, diverging from its centre, 
and answering to similar projections and furrows on the denuded 
extr^nity of the vertebra ; of course the surface of these bones 
varied in shape and sifise with the extremities of the vertebrae to 
which they were attached^ being' from five to six inches in dia- 
meter at the dorsal, and not inore than ohe inch at the last cau« 
dal vertebra* . ' 

The sidbstance of these htmes towards the intervertebral sub- 
stance was dr> much hatder and closer' texture than that of the 
bodi^ of the Vertebrae themselves, and wheife it was adherent to 
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the inlerverldbral suhslaQce, k Jbad m smootk surface^ inaijced 
widi a great number of concentric Jines, Answering to the ari 
rangemeot of the fibres in the intervertebral .tissue, which adheri 
ed to thia face of the bone with great, sUrehgth. This marking 
was deficient towards the centre where the interrertebral sub* 
stance h fluid. . 

The faeihty with which these bones are detached^ is the rea« 
son why we never find them adhering to the vertebra of those 
young. whales which have been wrecked^on our coast, and whose 
skeletons have been exposed to the action of the waves and the 
weath^. Their flat shape, too, rend^ers them liable to be cover- 
ed by tfaie sand, and hence I have never known them' to be found 
separately, even when the vdtebrae and other bones of this spe^ 
cies of : whale ware scattered along the coast in great numbers, 
as happened at Dungarvan some years after several of these 
animals had been captured and dragged ashore by the fisher- 
men ♦. 

The bones I have described must evidently be considered in 
the light of terminal epij^yses of the bodies of thie vertebrae, 
and are deserving of notice on account of die facility with which 
they can be detached, even in vert/large^ and,of course not very 
tfounfff animcds of this species, as I observed in the two skele- 
tons preserved in the College of Surgecms, one 6f which mea- 
sures thirty feet in length ; so that when the skeleton has beai 
artificially prepared, they resemble separate intervertebral bones 
radier than vertebral epiphyses. In the land mammalia the 
consolidation takes place much more rapidly, and a ibW years 
are sufficient to efface all traces of former separation between 
the epiphysis and the body of the vertebra; the compan^ve 
slowness of this process in the whale, is probably referrible'to 
the longevity of the animal, and the greater length of time ne- 
cessary to complete its growth. A knowledge of this fact puts 
us in possession of a new and useful mark of the animal's age, 
independent of its size, and it is for this purpose I have brought 
it forward, for although not noticed by any author I have seen 

• Many y^ars ago we picked up several of these intervertete*al looking 
bones, apwards of a'footln^uHBeteiv on the idiore'Of-the'islaBdiof' YeU^ one 
of the Shetlands. In their neighhouiiiood lAts a akeleCoaef a whale, about > 
40 feet long, part of which we brought to Leith»-^EMi^ < * 



Digitized by VjOOQ IC 



64 Dr Graves on the Vertebrce of the Whale. 

on the Anatomy of Whales, it must, nevertheless, have been 
known to several. If we find that the terminal epiphyins has 
become completely united to the body of the vertebra, we may 
be assured that the bone, whether large or small, belonged to 
an animal arrived at maturity ; but if not, we may conclude 
that it had not yet attained to its greatest size. To facilitate 
this inquiry, I may remark, that a very slight examination of a 
vertebra is sufficient to determine, whether the epiphysis has or 
has not been detached ; as in the former case the surface is 
marked by deep ridgea andjurrowa diverging from the centre 
iowarda the drcumference ; whereas in the latter, if the animal 
was of moderate »ze, the marking consists of concentric lines, 
answering to the attachments of the intervertebral substance ; 
and if the individual was very large, these concentric lines are 
exaggerated into concentric furrows ; and whether the attach- 
ments of the intervertebral substance be marked by concentric 
lines or by concentric furrows, a considerable portion of the 
central part of the bone^ where it had been in contact with the 
internal atibatance of the intervertebral ligaments^ ia qmte des- 
titute of thia marTcingj and presents a striking contrast to the 
rest of the surface. 

I am not aware that the true cause of this remarkable diffisr- 
ence between the markings on the extremities of the vertebrae 
of the cetacea has been before explained. 

It may not be uninteresting, to add, that the cranium of the 
Delphinus diodon in my possession, and both those in the Mu- 
seum of the College of Surgeons, present, in a very remarkable 
manner, the want of symmetry between the right and the left 
^des of the cranium, which was first observed by Meckel in 
the skulls of the cetacea. 

iVb/e.-— Since the preceding notice concerning the hodc-joint of the horse, 
was submitted to the Academy, I have had an opportunitj of examining two 
horses affected with string-halt, and am inclined to attribute the disease to a 
spasmodic affection of the flexors of the limb generally, rather than to any 
derangement in the structure of the hock-joint. It may be right to mention, 
that the following authors on Comparative Anatomy, and the Anatomy of 
the Horse, have been searched, but they contain no notice of the peculiarity 
in the structure of the hock-joint, above described : — ^Macartney, Cuvier, 
Cams, Blumenbach, Meckel, Clater, Blaine, Stubbs, Percivall, Boardman, 
White, Lawrence, Osmer, Home, Bourgelat. 
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On the Lacustrine Basins of Baza and Alhama, in the Pro* 
vince of Granada in Spain. By Colonel Silvertop, 
M. G. S. li. Communicated by the Author. — (Cofiduded 
from former volume^ p, 849 J With a Plate. 

BASIK OF ALHAMA. 

J. HE geographical position of this basin was alluded to in 
general terms at the commencement of my last communication. 

It occupies a large circular area, at the distance of about fifty 
miles to the south-west of that near Baza, on the northern side 
of the primitive and transition chain of mountains which border 
the Mediterranean ; and it is chiefly surrounded by primary 
rocks towards the south and east, and by ridges of secondary 
limestone towards the north and west ^. In the latter, close to 
a town called Loja, at the western extremity of the basin, there 
is a chasm dirough which the river Genii f, rising in the Sierra 
Nevada to the east of, Granada, is enabled to escape, and to piu** 
sue its course to the Guadalquivir ; but beyond this chasm the 
secondary limestone is continued, and, circling round towards the 
east north-east, forms the boundary of the basin towards the 
north. A considerable portion of this ridge is. known by the 
name of Sierra de CogoUos, and the distance from it to the op- 
posite ridge near Alhama, may be taken as the greatest length 
of the basin ; that from a village called Escuzar, on its eastern 
fflde, to the town of Loja, as its greatest breadth ; the former be- 
ing equal to about thirty-»x, the latter to about thirty miles. 
One insulated group of transition limestone, named La Sierra de 

* In the southern boundary of this basin, a junction between the primiu*j 
and secondary rocks occurs between a pass called £1 Puerto deZa&rraja and 
the western flank of a high mountain, well known to botanists, and called La 
Sierra de Tejeda : in the northern boundary a similar junction takes place, 
near a village called Huetor de Santillana, about four miles from Granada, 
on the road to Guadiz. At neither of these points, however, is there any 
interruption of continuity in the bounding ridges, the secondary limestone in 
both instances appearing to come in contact with, and to rest upon, primary 
rocksof a similar composition or basis; that near Huetor being agranular, 
that of T^eda a lamellar limestone, and both highly crystalline. 

*t- The classic vale, the Vega de Granada, watered by the Genii, has been 
immortalized in song and in prose, as the theatre of many a chivalrous deed 
in the oiden iknes. 

OCTOBBR«-J>£CBMBEB 1830. B 
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Elvira, near Granada, is seen within this area : with this ex- 
ception, the whole ai its superficies is occupied by conglomerates^ 
marl, gypsum, and other tertiary beds ; the conglomerates pre- 
dominating to the north and east of Granada, and forming a 
high tract of waving hilly ground between this city and the 
Sierra Nevada ; the latter prevailing to its south, or from the 
left bank of the river Genii to the ridge which confines the 
loBsin in tlie latt^ direction. Th« ufqper stratum of the valley 
of the G^nil, which occupies the lowest relative traid: in this 
basm^ is generally composed, near Granada, c^ a diaihtegrated 
eonglomerate, an: argillaceous marly ctepont, with innumerable 
lounded fragments of the neighbouring primary and transitba 
£ocks ; but lowar down it of):en ccmsists of a sandy loam. The 
risiiig ground frobi this valley ia the cfirection of a village called 
CogoUos, situated at the base of the ridge whidi bounds the 
basin towards the north, exhibits a high, broken,, irr^ulmc tracts 
ecmsistidg €ji a calcareous marly deposit, with some beds o£ 
marly sandstone two or three inches thick, and containing, as I 
was in£Drmed, some beds of lignite *. Near Al&car, another viU 
kge upon thiti slope, there is an exienm^e\fi[nnUxtiion of eaica/u. 
reoustufa, which is quarried, and has furnished the material 
with which several of the churches in Granada have been bu3l: ft 
it passes in some places into beautiful alalnster, which receives the 
nost brilliant pcJii^ and is worked into slabs, vases,, and otheir 
enramental igures. 

There is one circumstance perh^)s worthy of being noticed^ 
connected with the conglomerate hills between Granada and the 
Sierra Nevada. A stream called El Daro, taking its rise near 
the village a£ Huetor de Santillana, and entering the Genii at 
Granada, winds its interv^k^ course between high Inlk of tbie 
deposit. After heavy rains have increased the volume and ra- 
pidity of its waters, and transported to its bed the loose mate- 
rials of the adjoining hills, it is not unusual to find particles of 
gold disseminated in the sand and mud deposited a&ec tlie taw 

* I bad no opportunity to examine this tract, but presume it to be tertiarj. 

•f Extensile deposits of ealdareons tufa are observable in manj parts of tte 
- Bon^ of Spain, generally along' the ba«efi«£ limestone ridge& Nafcucal: exca- 
vations in. these constitute cavevna, otftei^of sii^gukr beaaty ^ that caUed 
St MichaePs at Gibraltar, is well known. 
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rent ; and the labourers also occasaon^ly discover them in 
ploughing the dimntcgrated surface of the contiguous tract. 

Having stated these general and preliminary observations* I 
shall proceed to notice, Jlraij the appearances presented along 
the line of road * from Granada to Alhama ; and, ftdb/^ offer a 
more minute detail of the tertiary beds* displayed in the neigh- 
bourhood of 'the latter village. 

1. From Granada to JJhamaf. 

After crossing the Genii, which flows by the side of the 
beautiitil Alameda | of Granada, the road proceeds for about 
four miles over a hcmzontal pkin in a fine state of cultivation, 
the upper stratum of whidi consists of a disintegrated earthy 
conglomerate, although in some places it exhibits a sandy loam. 
Beycmd the little village of Gavia, the ground begins to rise 
and assumes a marly character. In several hillocks adjoining 
the line of road, white granular gypsum is observed alternating 
with thin strata of indurated marl, and, indeed, generally comes 
to day on each side of the road, and at times constitutes its 
foundation, during the gradual ascent to the summit of a consi-^ 
derabfe hiU it crosses before reaching the village of La Mda. 
From the west of the hill to this village, which is about eight 
miles distant fttwa* Granada^ t\iere is a long descent, during wlmh- 
the road passes over three different beds of gypsum identical' 
in structure and colour to that last mentioned, the intervening 
spaces exhibiting Tight earthy marl which separates strata of in* 
durated marly sandstone abouhdingin small shining partidesof 
niea, and from one to four inches thicks The latter alternate 
with layers of fibrous gypsym half an inch thidc, and with- 
other Imninae not two lines in thickness* whose cross fracture dia- 
]^ay a minute almost microscopic leaves, if I may be allowed so ta 
call them, of this mineral, accompanied by others equally delicate 
of arenaceous marl, the surface of which is generally resplendent 
with a confused crystalline investment of the same mineraT. 
There is great variety and apparent confusion in the dip of all 
these strata and their alternating laminae, most of which, how- 
ever, incline at a considerable angle towards the south-west, but 

* This is the hqne road from Granada to Malaga. 

t See section from Mediterranean to Granada. X Public walk. 
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many of them dip in an opposite direction, the latter being the 
case on the Granada side of the hill, the former in the subse- 
quent descent towards La Mali.; but in a hill at a short distance 
from the road, and only separated from that it crosses by a deep 
ravine, a series of these strata was observed in a nearly horizon- 
tal position, jutting out beyond the earthy marl that separates 
them. In the bed of the little stream which passes by La Mala, 
. there is a brine springs the water of which, by means of a 
Noria or Moorish pump, is elevated into a series of reservoirs 
or quadrangular basins, where it is evaporated by the heat of 
the sun during the summer months, and the salt scdd by the 
government to the neighbouring villages *. 

Beyond La Mala, there is a gentle ascent where gypsum is seen 
in considerable abundance, the road passing over a series of its 
inclined laminated strata from one to three inches thick, and in 
structure and colour identical with that which was before ob- 
served. 

Hence to a public-house, called La Venta de Huelma, four 
leagues from Granada (about 16 miles), there is an undulating 
cultivated tract of a light marly nature, where gypsum rarely 
comes to day, but close to the Venta some insulated masses of it 
are observed ; and near a village called Esciizar, about three 
miles distant in an easterly direction, this mineral, of a beautiful 
whiteness, is met with in abundance, quarried and worked into 
various ornaments connected with the religious ceremonies of 
Spain. From this house onwards towards Alhama, the country 
becomes more hilly, and the road, after passing over a bed of 
stratified gypsum in the first ascent beyond the Venta, traverses 
a higher undulating tract, a sort o^ southern heath, covered with 
wild thyme, esparto -f*, and evergreen shrubs. At the commence* 
ment of this tract, a few insulated strata of a calcareous nature 

* About six hundred thousand pounds of salt are annuallj made here. 
This article is a monopqly of the government, and each householder in the 
villages is obliged to receive every year the quantity of it portioned out to 
them by the justicia or magistracy at the government price, which is exor- 
bitant. 

f The Esparto is a grass of the rush tribe, whose botanical name is, I be- 
lieve, SHpa tendoissima. It is a** great object of industry in the south of 
Spain, from which all sorts of ropes and cordage, as well aa mats of various 
qualities and beauty, are made. 
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are first observed to cap some of the low hills and eminences at a 
little distance from the road towards the left, whose nature will 
be soon more fully explained. On reaching the highest part of 
the tract between the Venta and a village called Cacin, distant 
from the former about six miles, a portion of its summit is ob« 
served to be crowned by a bed of compact limestone, containing 
moulds of paludinas, superimposed to which, irregular masses 
are seen of a marly limestone, almost entirely composed of com- 
minuted shells, amongst which paludinae, lymneae, and planor- 
bes, are distinctly visible. But here this calcareous mass has 
littJe thickness, not exceeding, I should think, thirty feet ; and, 
from the irregularity in position of some of the strata, which are 
from four inches to three feet thick, as well as from the state of 
decomposition of the rock, it has the appearance of having been 
considerably broken up and affected by external agents. From 
this point to the little village of Cacin, situated upon the right 
bank of a stream bearing the same name, there is a long descent, 
ID the first part <^ which, immediately below the calcareous bed 
just alluded to, the road for a considerable space passes over a 
bed of white finely granular gypsum, in strata about an inch 
thick. The subsequent part of the descent exhibits a marly 
earthy mass, whose surface is strewed with fragments from the 
limestone capping the hill ; but gypsum is again observed, and 
has been worked by perpendicular cuts, along the immediate 
bank of the rivulet. The bed of this is nearly a quarter of a 
mile in breadth, a small portion of which only is occupied by two 
little channels in which the rivulet flows, the remaining portion 
being partly under cultivation and partly planted with willows 
and poplars. A low cliff of conglomerate bordering the right 
bank, and in places abutting against the contiguous gypsum, 
attests the powerful body of water which in some ancient time 
has rushed down this little valley of denudation. 

The frequent, almost continued appearance of gypsum, from 
the rising ground near the village of Gavia to this point, and 
the amilarity in physical character and aspect of the interv^ng 
tract, appear to countenance the presumption, that the whole d[ 
it is oocuped by a deposit of the above-mentioned substance, as- 
sociated with various proportions of marl in an earthy or indu- 
rated state. No other rock is seen, until a few strata of fresh- 
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water limestone begin to cap one or two eminences near the Va!i-» 
ta de Huelma, and again, in a more con^derable but insulated 
mass, crown a portion of the hill previous to the descent to Ca- 
cin. Immediately under this mass, on the Cacin side, as also 
aloi^ the right bank of the rivulet at the bottom of the descent, 
gypsum is observed in great abundance, as has been already no- 
ticed. It would, therefore, appear that this gypsum formation 
is immediately subjacent to the fresh-water or compact paludinas 
limestone, which, as will shortly be seen, becomes the predomi^ 
pating and superior * rock in the southern portion of the basin, 
and constitutes a ridge of considerable elevation between Cacin 
and Alhama. 

At the commencement of the ascent beyond Cacin to this- 
ridge, gypsum imbedded in marl is again observed ; but higher 
up it is succeeded by horizontal strata of compact, &(miewhat 
vesicular limestone, of a dingy whitish colour, containing here 
and there casts or moulds of paludinss. Still higher up the 
ascent, and subsequently crowning in a partial manner its sum- 
mit, the marly limestone, formed of broken shells, and distin- 
guished by the presence of planorbes, as well as of lymnese 
and paludinse, makes its appearance, overlying the former. 
These two limestones continue to be observed in the same order 
of superposition nearly to the bottom of a In-oad denuded hollow 
in the ridge, and during the subsequent ascent The highest 
part of the ridge presents an irregular sort of table-land, covered 
with wild plants and shrubs. Its total width is between seven 
and eight miles. In the long gradual descent to the rivulet of 
Alhama, cultivation generally prevents the subjacent beds from 
being seen until near its termination, when a few horizontal strata 
(^ calcareous sandstone are observed, whose geogno^tical relations 
^ifl soon be made evident. The road then passes a bridge over 
the last mentioned stream, which has worked its way or pene»- 
tmtei at this point dtrough a little insuliUted mass of secondary 
num^ulite limestone, manifesting in some places, as I havie fre- 
quently observed in this rock, a semblance of breoeiated stmeture, 
/ipd following up its left bank for about A mile, winds !t;Q th« ri^t, 
jmd^ bi^w^en le^o^ments of caloaraous sfmdiitwe, wbose h^ti- 

• A more modem marly limestone partially overlies it, as will be imme- 
diately noticed. 



Digitized by VjOOQ IC 



Baza Qitid AUiamu, 71 

SBontal strata attemate with othei:^ of ooral iinnesbiae, aaoenda 
the ziffiBg ^rousd upon which the large and populous i^fflage of 
Alfaama is situated. Such are the appearances |»reseatedin tca- 
versiBg this basin along the line of ixmd from Grimada to Alba^ 
aia,' a distance of about 30 miles from N£« to SW. 

2. Neighbourhood of Alhama^ 

Albama stands upon the left bank of a rivulet of the same 
name, and at the bottom of a long cultivated slope to the latter, 
from the ridge oS secondary mimnmUte limestone whieb forms the 
southern boundary of this portion of the basin. The horse-road 
from Granada to Malaga by Alhama parses over this ridge, be« 
tween which and the jcoast it »ibsequently traverses the prima- 
ry and transition chain stated to border the Meditenraneao^ 
reaching the latlier liear a town called Velez-Mah^a, Conse- 
^jiiently, in proceeding from Velez-Malaga to Alhama, the road 
d^cends the cultivated slope last alluded to, and in the latter 
part of the descent, a limestone composed of a congeries of coral 
remains is observed occa^onally to make its appearance in broken 
discontinuous escarpm^ts^ partially covered, and often neariy 
surrounded by fine diluvium^ which in great depth constitutes 
ihe general upper stratum and vegetable soil. Immediately be- 
ifxe entering Alhama hy this road, a similar limestone is again 
obs^ved in thick horizcmtal strat% and, in different open spaces 
within the precincts of the village, horizontal strata of calcareous 
sandstone and fine conglomerates may be seen. The latter beds 
constitute, indeed, the foundation upon which it has been built, 
and immediately below the village form the high escarped banks 
which confine the stream bearing its name. Similar strata were 
noticed on the opposite bank, in the last part of the descent to 
the same stream in approaching Alhama by the Granada road, 
as well as in the short subsequent ascent to the former, altema- 
ting, in the latter instance, with others of coral limestone. This 
marine formation, first observable on the line of road sketched 
in the immediate vicinity of Alhama, rests upon secondary num- 
mulile liqaeiEtoae, which fortimately comes to day in a few in- 
stances in diiis Q^ghbourhood, and establidbes this interesting 
fact. 

An inspection of the {^ysical aj^arances presented by this 



Digitized by VjOOQ IC 



72 Colonel Silvertop ontlie Lacustrine Basins of 

southern porticm of the basin, shews that it has been broken 
through or furrowed in different places by currents descending 
from the primitive district to its south, and the streams^ now 
flowing through the consequent fissures, taking a north-westerly 
direction, finally terminate, before leaving its area, in the river 
Genii. These fissures, of which one of the boldest and most 
characteristic is seen close to Alhama, contracted in the vicinity 
of the mountains, subsequently expand into little valleys of de- 
nudation. In one of these, b^inning to open out immediatdiy 
below Alhama, the observations were made which belong to tlie 
section A ; those referrible to B were partly made in the last 
mentioned fissure or ravine which confines the rivulet above Al- 
hama, and partly in the neighbourhood of the villages of Armas 
and Jayena. 

A. The horse-road from Alhama to the town of Loja de- 
scends the little valley of denudation which commences near 
the former village, and is watered by the rivulet of the same 
name ; and, at the distance of about two miles, crosses a small 
ravine * whose bed and banks are formed of secondary num- 
muUte limestone. Tliis rock is divided ipto strata from two 
inches to a foot thick, dipping at a small angle towards the 
W.NW., and is no doubt connected below with the great mass 
of the same hmestone which constitutes the boimdary of thb 
part of the basin towards the south. These strata are succeeded 
in immediate superposition, on the left bank of the ravine, by a 
few strata of calcareous sandstone, identical with that observed 
at the entrance into Alhama by the Velez-Malaga road. In a 
subsequent short ascent no rock is seen, but it is crowned by a 
low escarpment of coral hmestone in thick horizontal strata, bor- 
dering a Uttle fiat upon which a farm4iouse and a few cottages 
have been built. From this point the road begins to ascend a 
hill of considerable elevation, named El Majar de en Medic^ 
which intervenes between the left bank of the rivulet of Alhama 
and the bounding ridge of secondary limestone towards the souih. 

The rismg undulating surface presents a light soil, which, 
after rain, becomes what is termed sticky , the whole (tf it4)eing 
under cultivation, and producing great crops of wheal and bar- 

• This ravine terminates in the rivulet of Alhama, at about two miles 
distance from the point in it alluded to in the text. 
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ley. Continuing to ascend, numerous little shining pieces of 
laminar gypsum are observed, interspersed in this soil. The ac« 
divity gradually becoming steeper, cultivation ceases, except 
here and there in small psU^es ; the tract begins to assume a 
mountainous character, and the line of road inclining towards 
the left m south, apifuroaches the confines of this eminence with 
the bounding ridge of the basin. Several escarpments, looking 
like perpencUcular sections in a quarry, were observed along the 
higher *part of the acclivity, and beycmd these a long irregular 
low parapet, bordering and circulating around the summit of 
the hill. On approaching the former, they were found to ori* 
ginate in workings for gypsum, and to consist of a series of ho- 
rimntal layers or strata of this mineral, accompanied by marl. 
These layers, or little strata, are from one to three inches thick, 
and the escarpments from twenty to forty feet high. The gyp- 
sum is of a lamihar structure, and confusedly crystallized, seve. 
ral separate pieces of it being often joined together in all sorts 
of directions, and imbedded in an argillaceous marl, which seems 
to form about one-fourth of the mass of each layer or stratum. 
On r^iching the summit of the hill, about a hundred yards be- 
yond these quarries, the Uttle escarpment which runs along its 
crest, was obsa*ved to be formed of thick horizontal strata of 
compact limestone, in which moulds of paludinse are occasionally 
seen. It is of a whitbh colour,' frequently marked by little den- 
dritic spr^ : its fracture compact and even, sometimes ob- 
scurely coochoidal. A considerable tract of table-land, where 
this rock is every now and then seen to come to day, and co- 
vered with a short herbage, underwood, and a few evergreen 
oaks, extends as far as the eye can reach, in the direction of 
Loja, and, towards the south, appears to abut against the higher 
ridge of secondary limestone, which, as before stated, bounds 
this portion of the basin. 

. In the ascent from the bed of the ravine to the summit of 
this hill, beds of four distinct characters have therefore been ob- 
served, viz. 1. The nummuUte secondary limestone ; 2. Stnita 
of calcareous sandstone and coral limestone; 8. A powerful 
bed of gypsum ; 4. Compact paludina limestone ; and the ho- 
rizontality* according to which they are arranged seems to 

* The slight dip of the secondary nummulite limestone would conduct it 
under the tertiary strata of the hilL 
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put beyond 'doubt their re^ective 8uperpositioii*« Fdcing the 
biU, whose geological structure I have attempted to sireiefa, 
there is a tract of high ground on the opposite or right bank f£ 
the rivulet, or Rio de Alhama, whidi is a continuation of the 
table-land along the summit of the ridge betwesi the viUagei of 
Caoin and Alhama noticed in describing the line of road from 
Granada to Alhama. 

In proceeding from the hill of El Majar de en Medio to this 
high ground, a ford was crossed in the rivulet, at a point about 
two miles below the mineral-baths of Alhama, which take th^ 
rise in an insulated mass of secondary nummulitef limestone, 
confining there for a short space its banks, and at about the 
same distance dbotoe the little village of Santa Cruz, situated up- 
on the same stream. The valley here becomes more expanded, 
and a horizontal flat of some extent borders the right bank of 
the rivulet. A long cultivated slope succeeds {« At about 
two-thirds of the ascent, the ccHnpact limestone, with its usual 
paludinae, makes its appearance in thick horizontal strata, and 
continues to manifest itself in low irregular escarpments to the 
summit of the hill. Here there is an extensive tract of level 
ground, varied by some undulations and hollows, and covered 
with diort herbage, wild plants and shrubs, anak^us, both in 
phyiucal character and geological rdations, to ^ eminoice on 
the opposite side of the valley. During three hours whidi I was 
riding in various directions over this table-land tract, spread 
over with a scanty covering of vegetable soil, I constantly Dis- 
served the compact limestone, and no other rock ; but, at about 
the distance of three miles in an easterly direction, and towards 
the line of road from Cacin to Alhama, the sbdly marly {da- 

* The sbelly maiiy planm'bis limestone, ebierved to rest upon lime- 
stone 4, near the village of Cacin, and in the ridge between Cadn and Al- 
)iama, was not observed here. 

f I believe these mineral waters take their origin in a red sandstone, upon 
which the secondary nummulite limestone rests. 

t Although I did not observe anj beds of gjrpsum here, I was ussured by 
different peasants, that it is met with in several places, but not worked, as 
the neighbouring villages are supplied abundantly with this mineral, from 
the quarries noticed in the hill of El Mi^or de en Medio, on the opposite 
Mde of the rivulet. 



Digitized by VjOOQ IC 



Buxa and Alhamct. 76 

norbis limesUme makes its appearance in the form (^ swelling 
undulatioos, which ecmstitute some of the highest points in the 
ridge. It does not, however, ext^ad equally over the surface 
€3i the compact limestone upon which it rests : from its friable 
nature it has been much affected by vark>us external causes, 
and in many places has disappeared. It is in luNrizontal strata 
often several feet thick. 

BJRavine abcfoe Alhama^ and a Poriiwi of the Basin to Hi 
smith^easty in the neighbourhood of tlie ViUages of Arenas 
andJayena. 

The coral limestone seen immediately before entering AL 
hama by the Videz-Malaga road,-*-the little escarpments of cal* 
careous simdstone and fine conglomerates of a similar base within 
die precincts of the village, — ^the alternatmg beds of the two, in 
Ae descent feun the latter to the bridge, and the i^>pearance of 
sandstone strata at the ccnnmenoement of the succeeding asoeitt 
on the road to Granada, have been already mentioned ; and it 
has also been stated that a part of the village extends along the 
left bank of the ravine, which confines the stream known by the 
same name, for about two miles above, and which opens out in- 
to a valley of denudation immediately bdow it. 

This ravine affcnrds the greatest facility for observing, and 
the finest example of this marine formation. Here the rivulet 
flows between perpendicular escarpments nearly two hundred 
feet high, which are entirely composed of the two rocks just al- 
luded to, in horizontal alternating beds from three to nine feet 
thick. The limestone is made up of what scppeax to be smaH 
coral ftagments, agglutinated together by a calcareous cement. 
A small fragment of a shell, an accidental little pebbk, or a mi^ 
ttute piece of schist, are rarely imbedded in its mass. It is tena- 
cious, offering considerable resistance to the hammer, and is of a 
dull whitish colour, with a slight tinge, in some places approach- 
ing to red, in oth^s to ydbw. The fracture ia uneven, coarse- 
ly and krgely granular, exhibiting rarely the section <^ a ccnral 
branch, spines of echini converted into carbonate of Ume, a few 
•fining cryttalUne fstcettes, and some minute superficial cavities. 
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The sandstone is formed of small quartz grains, consolidated in- 
to a mass by an arenaceous calcareous cement. Remains, appa- 
rently of corals, are 'seen rarely imbedded in it; but different 
species of pectens, one of which is almost identical with a species 
found in the London clay, are sufficiently abundant. It is of a 
yellowish colour ; and the fine conglomerates, as I have termed 
them, into which it sometimes passes, only differ from it by the 
size of the quartzose grains, and by the occasional interposition 
of small fragments of schist, and of some other rpcks. The se- 
condary subjacent limestone, noticed in the little ravine on the 
road to Loja, at the bottom of the hill of £1 Major de en Medio, 
is not visible here, the whole of the escarpment, from its base to 
its summit, being formed of the two varieties of rock just de- 
scribed, the coral limestone occupying the superior part of the 
section. It is in the interval between this and the bed of the 
ravine, that alternations of the two members of this fcnrmaticm 
are seen ; and it is observable, that near the contact of the lime- 
stone with the sandstone strata, the former becomes gradually 
less calcareous, and appears to be an admixture of quartzose par- 
ticles, to pass gradually into the latter. In one instance I ob- 
served a bed of loose unconsolidated quartzose sand, under up- 
wards of one hundred feet of superior indurated strata. All the 
strata, in their natural position, are horizontal ; but in the 
higher part of the escarpments, large masses of them are now 
and then seen variously inclined, probably by subsidence, and 
contribute powerfully to enhance the picturesque scenery of this 
fissure. 

The road from Alhama to Arenas (de Alhama), proceeds 
for about one and a-half or two miles along the bed of this ra- 
vine, and, after leaving it, enters upon a narrow cultivated flat, 
contiguous to its right bank, and bordered, at a little distance on 
the left-hand side, by a low escarpment of coral limestone, from 
under which an insulated mass of older nummulite limestone 
protrudes and intersects the line of road, rising but a few feet 
above the general level of the ground. This is the second in- 
stance clearly presented in this n^hbourhood of such supeipo- 
sition. After subsequently ascending some hilly ground where 
no rock appears, mica-slate of a reddish tinge, due to the de- 
composition of its numerous imbedded garnets, projects above 
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the surface, in several little low groups, close to a spring of 
beautiful water called La Fuente de los Alamillos, and forms a 
considetable undulating tract, covered with vineyards, between 
this point, a village called Hator, and the high primary moun- 
tain of Tejeda, which now forms the southern boundary of the 
basin, at the distance of about three miles from the line of road. 
This elevated mountain, indeed, composed of white and light- 
blue crystalline limestone, constitutes the marked geogra|:^ical 
limit of the basin towards the south, all the way from Alhama 
to Arenas, and the mica-slate, forming the low tract just alluded 
to along its base, dips under it* f and is again met with or reap- 
pears at the base of its opposite slope, and may thence be fol- 
lowed to the Mediterranean shore. 

About half a mile before arriving at Arenas, an insulated 
mass of darkish-coloured earthy limestone, containing numerous 
shells 6f the genera Paludina, Lymnea, and Planorbis, was ob- 
servied, in horizontal strata, and yielding on fracture a fetid 
odour. In the remaining part of the descent to the stream, on 
whose right bank Arenas is situated, no rock is seen, a whitish 
marl constituting the upper stratum. 

This little stream, rising in the adjoining primitive district, 
and passing by the village of Hator, standing at the base of its 
ntorthem slope, joins, below Arenas, another stream, whi^h, at 
the distance of two or three miles towards the east, issues out of 
the sam^ mountains. Between the two there is a low ridge 
which will be the immediate subject of considei^ation. Its 
length, from the base of the primitive district to Arenas, is 
about four miles ; its medium breadth about thr^ quarters of a 
mile, increasing a little as it approaches the former. It is com- 
p6sed principally of a lacustrine deposit; but in the viciiiity of 
the primitive district, of a mass of gravel and conglomerate. 
Close to Arenas there is a small transversal ravine in this ridge, 
where the nature of the former is well exposed. The lower 
part of its banks is formed of alternating strata of earthy marly 
limestone, of a dirty whitish hue, and of thin layers of a siniilar 
substance, coloured blackish by a carbonaceous matter, and so 

* This limestone may perhaps be considered as an immense bed in the 
mica-slate. I am, however, Inclined to believe that it is of a subsequent 
date, and rests upon it. 
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charged with the latter in some places, as to pass into an imperfect 
lignite. With these layers, which may be followed for a consi- 
derable distance by the eye, until they successively become 
concealed by the intersection of the rising bed of the ravine, 
tha*e is associated a remarkably fine white sand, formed of mi- 
nute gl'ains of transparent quartz ; the layers are from one to 
two inches thick, of a leafy structure, and so extremely friable, 
that it is nearly impossible to detz^ an entire specimen, as ic 
IrIIs to pieces between the fingers. They are full of plan'orbes 
lying horizontally upon the surface of each successive leaf or 
plate of the layer ; but the shells, although frequently retaining 
a nacreous lustre, are in a decomposing state, and rarely entire, 
so that every new exposed surface is studded with their frag- 
ments, or marked by their impressions. 

The associated sand forms no regular stratum or continuous 
bed, but it is generally seen in more or less abundance, loosely 
attached to the surface of each layer. A bed of brown coal, of 
unknown depth, immediately succeeds in a descencfing series, 
and in its superior part, or that contiguous to' the former, I also 
observed quartzose sand under similar circumstances. This 
brown coal is of a dullish-black colour, and in horizontal divi- 
sions, from one to four inches thick. The thinner ones, how- 
ever, both superficially and in a cross fracture, sometimes exhi- 
bit a shining and even surface ; but in the thicker strata or di- 
vimons, the fracture is uneven, and dulU On the surface of a 
specimen of the latter in my possession, taken from the superior 
part of 1^ bed,^ di^e are innumerable fragments of plancurbesl 
As it is in the lowest part of the banks of the ravine that this 
bal of brown coal begins to take a decided character, no means 
ai^e afibvded of examining the interior of the mass ; and tiie 
workings undertakea hare some years ago,, under ^e idea that 
it was the real coal, by the prdprietors of a siMgar manufactory 
at Torro:^ on the Mediterranean coast,^ are unfortunately oblv- 
terated. 

The ravii^ inr wliioh the a{^)earances just sketched may be 
«een,^ only penetrates the ridge for about two hundred yards; 
but as some strata of a similar nature are observed on the banks 
of the stream, on its opposite side, it appears probable that this 
bed occupies its whole breadth. 
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The superior part of the ridge consists of earthy marl and 
horizontal strata of soft marly limestone, which hardens on ex- 
posure to the atmosphere, and is used for building, alternating 
with others of a more sandy nature ; and one stratum was ob- 
served of a hard compact sandstone, a foot thick. Other strata 
of the marly limestone intervening between the above and the 
bed gS brown coal, are coloured by carbonaceous matter, and full 
of paludinse. 

There spears to be a direct analogy, with respect to orga- 
nic remains, between tliis deposit and the superior marly lime- 
stone observed along the summit of the ridge between Casm 
and Alhama. The carbonaceous matter in the former is of 
course of local occurrence. 

In proceeding from Arenas up this ridge, to its confines with 
the prinutive district, by the road which leads to the Pofflrto de 
Competa *', the first part of the ascent consists of earthy marl,^ 
with horizontal strata of the same substance, or between thi^ 
and a coarse limestone, in an iadurated state. I also observed! 
some masses of fine quartzose sand, similar ta that above no- 
ticed, but iio appearmice of the brown coal. The line of road 
crosses the ridge diagonally ; near the mountmnous distriet it 
becomes entirely formed of a mass of gravel, crowned at timea 
by a thick stratum of reddish-coloured indurated conj^omerate, 
and this deposit "f* is observed to extend for a con^erable dis* 
tance in the fcHrm of an inclined bimd, covered with a forest of 
pines, between the line of the primary rocks and that part <^ 
the basin under condderation between Arenas and Jayena* 

The few remaining observations refer to this tract. The 
road from Arenas to Jayena crosses over the little ridge last al^ 
luded to, at a short distance above tile point where the two 
sti^eams, which may be said to bound it, unite, and descends to 
that; whose banks were stated to exhibit a aeries of strata simi. 

* This is tht entrance into the primitiye district, whence a mountain^ 
road leads to the Mediterranean coast. 

-f* Similar masses o£ gravel, but upon a much larger scale, are observed to 
^rm an extensive tract between the northern slope of the Sampsierra mou% 
tains, to the north of Madrid, and a formation of compact Umestone met with 
before arriving at Aranda del Duero, on the road from Madrid to Burgos* 
In both instances the gravel and conglomerate has been formed from the de. 
bris of the primitive rocks in the contiguous chains. 
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lar to those immediately overlying the bed of brown coal. Ano- 
ther stream escaping from the primitive districts towards the 
south, through a fissure called El Puerto Blanco, a few miles 
in an easterly direction is soon after crossed ; between which 
and a fourth stream passing by the villages of Jayena and 
Fornes, there is an undulating marly tract partially under cul- 
tivation, and rising into a low ridge, in part of its area crowned 
by a few strata of conglomerate. All these streams last men- 
tioned unite in one a fevv miles towards the north-west, and 
form the rivulet crossed at Cacin, on the road from Gra- 
nada to Alhama. Descending the slope from this little tract to 
the stream last alluded to, a long slip of ground is perceived 
to border its right bank, immediately beyond which the country 
begins to rise, and subseqiiently takes an elevated table-land 
form, stretching northwards towards Agiron, a village on the 
road from Arenas to Granada. Horizontal beds of gypsum are 
observed along the first part of the ascent, and a low escarp- 
ment, which I had not time to examine, but which probably is 
formed of the compact paludina limestone, borders its summit. 
Following this stream upwards to Jayena, several low escarp- 
ments along its banks exhibit horizontal strata of a semi- 
indurated whitish marly limestone, and the slip of land just no- 
ticed opens out into a richly cultivated little valley, in the im- 
mediate vicinity of this neat and chearful village. 

In the low ridge, con^posed of horizcmtal strata, of whitish 
soft marly limestone, in places full of paliidinae, which b€»*ders 
this narrow valley towards the north, near and above Jayena, 
there is a ravine close to the latter village, in whos6 banks a bed 
erf brown * coal has lately been discovered. 

.The valley extends three or four miles above Jayetta, pre- 
senting in every little escarpmient the same marly limestone. 
Here I terminated my excursion, and traversing the primitive 
chain which confines it towards the south, proceeded by a moun- 
tain road over the magnificent pass called Las Vueltas -f, or 

• The scarcity of fuel in the mining district along the Southern M editer- 
ranean coast of Spain, and the prohibition of English coal, has induced a 
great commercial and mining house in Malaga, to make excavations here, in 
order to employ it as a substitute. 

-f- The fine alpine scenery here, and along the slope of a high mountain- 
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Puerto del Rey, to Almunecar on the Mediterranean ooi^. 
(See section 13.) 

From the above slight and most imperfect sketch of the ba- 
nns of Basa and Aihama, it appears that a deport of gypsife- 
rous marl, with a superjacent bed of compact paludina limestone 
are common to each of them ; but that the latter basin is dis-^ 
tin§uished from the former, by a superior bed of shelly lime- 
stone, in which the planorbis first makes its appearance, — ^by 
two deports of brown coal in the neighbourhood of Arenas and 
Jayena, — and by a tertiary marine formation, consisting of al- 
ternating beds of calcareous sandstone and coral limestone, which 
intervenes between the gypsiferous marl and the secondary num- 
mulite limestone. 

The tertiary and lacustrine beds in each of these two basins 
are in a horizontal position, and do not therefore appear to have 
been disturbed by any causes similar to those which have ele- 
vated the oldef rocks, upon whose inclined strata they have been 
deposited. 

But causes of a different nature have, either gradually and 
in the progress of ages, or with sudden and irresistible fury, 
swept^over them with no unsparing hand, carried away, in the 
basin of Baza, the greatest part of the superior deposite, and 
left extensive vestiges of destruction upon its western and east- 
em flanks. Nor are the effects less conspicuous in the baidn of 
Alhama. 

At the present day, streams of inconsiderable magnitude flow 
quietly along their respective areas ; and, instead of directing 
their course to the nearer Mediterranean, from which they are 
intercepted by the elevated chain which borders its shores, de- 
scend the great hydrographical valley of the Guadalquiver, and 
join the waters of this river, which terminates in the Atlantic 
Ocean. 

Such, I believe, are the conclusions that may be drawn from 
observations confined to certain portions of the areas I have as- 
signed to these two ba^ns. A detailed and scientific examina- 

ridge near £1 Convento de los Nieves, about two miles from a village called 
Bl Borgo de Ronda, nine leagues distant from Malaga, towards the north- 
west, is worthy of the pencil of a Salvator Bosa. 

OCTOBEB ^DECEMBER 1830. F 
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tioft of their whole surface will, nodimht, bring to light manj 
new and interesting facts. 

I^ Sowerby had the g^odne^i to name the folk>wiiig 
dielk:— 

Basin ef Baza, 
Falu^kMe in 8up«iio)r comgad ttmertoiio. G^rpHsi in gjrpaiftiMis itforL 

Bssin ^ Aikama. 

KPiMKNTl^tottBdatof. d.P]MK>iti9rotunMuairclplaiui)iitiis. 3« Plan* 
orbis nova species anfrectibus numerosis compressis. 4. Bulimus pu- 
sillus of Brard ; Paludina pusilla of Beshaj^ A. Paludina Desma- 
refitii & Paludina pTramioalis. 7< AQcyJki& S. Cjpns. 9. Unkn<ywi| 
univalve. Bulimus decollatus? 10, Lymnea. These are found in the 
compact and sup^or shellj Kmestone beds. 1 1* Pecten reconditus t 
like that at Hordwell and in London clay. 12. Fragments of Ccarals 
and spines of EchinL These are found in the marine bed, composed 
of idteniating stnata of calcaitoaa aandatoae ukl oond Umtttoney 
which rest upon secondary nummulite limestone. 

Basin qf TermU 
1. Planorbis rotundatus, 2. Lymnea pyramidalis. 

Vestiges ((f Tertiary and Lacustrine Beds, in the South and 
other Parts qf Spain, 

1. In the neighbourhood of a village called Partaloba^ about 
eight miles distant from the tranaitioti limestone mountains of 
Oria, which partially bound, towards the cast, the basin of 
Basa, a compact vesicular limestone, of a whitish-grey colour, 
and containing a few shells which appear to be of fresh-water 
origin, is quarried. It is in thick strata, and forms an excellent 
building stone. 

8. Near Montesa*, on the road from Almanza t to Valencia, 
a low hill has been cut through, composeil of thin fissil strata 
of a limestone identicai in colour and fracture to the compact 
paludina limestone near Alhama, and containing numerous 
moulds and casts of lymnese and paludinse. 

8. On leaving Albacet^, a town on the royal road from Va- 
lencia to Madrid, for the capital of Spain, a continued ascent 
of several miles, where no rock comes to day, leads td a high 

* Montesa gives its name to one of the four military orders of Spain, 
f Almanza, celebrated for the battle won by the Duke of Berwick, in fa- 
vour of Philip, during the Spanish War of Succession. 
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pbiedth yiMi^ Mongs^ injphjaiicaf gedgxspbyt tp Uie ^teirfttedt 
pUn ef La Maselub Tfae utppt^ teftratum jb^rft oopsUto. 9f H 
laed 6£ leddisb gnnN^ fKbskly of diluma oifgm> wkktUoonn 
oeab tUe.Mib}aoBDt limebtmie ; the Iiu^r^ lakowevw, ia i¥^ <]pi^ 
j^bjred in a quan^ near^ bat hefom artmug at, tbQ village 9£ 
La Giaela. It b of a ooaq^ad taxlare^ aomewhia vMOnlar^ 
of a wUtiab-greji ookmr, aad coatakii a few paludioicv - 

Fnim tfaia poktf to Ckama^ Bi^e leagucss f«0Q^Ma4rid» tb? 
pkOtaijff BttdntaiDs Marljr the simie general kvdi» ititli O0c«d<xi«]li 
undtdarifflns wiA the coLception of a naivow low. lidg^ of aeciofHiU 
ary (?) UmeatoDe near the village of La MotHj and a«k ululated), 
oiitljing hill of red ^aadfltooe near a \ii^»g^^ f^aJkA Ikfolar *, m 
name pn>haUy derived from the grindjiig-^^iooe^ whAoh the \%U 
ter rock luniaUj pn>duoe& With these two es^ptiooB, Qo rock 
i&aeen in situ from La Gineta to Ocana. The syperior atirar. 
t«im 18 jduKBt universally of a marly <Hr gravelly nature; Imi^ 
BOW and tlMB a km emiiienoe, or littk hilloek of puddiqgston^ 
63t a few tfiin dtsf»ntimxius strata, of an earthy whitish marly, 
Un&eafcon^ are observed by die side of the road* In passii^ 
tfaroiigh the vBkige of Boda, I remai^ked th^t several of the 
houaea metB famll of a oompect whiiish-gsey vesiculat limestone,, 
whickiia, no doubly met wi^ in the ijsftmediate neighbourhood*, 
aa it would be a nure ooourreooe in thia pairt oS the oowtry tQ> 
brmg 4U^h materiids from any distant point 

At Qpaaa, which may be considered iji^ the northern termi. 
natkm Qf die pknt^au. of lia Manch^ on this line of road, a simi^ 
lar limeatone, in the fcnrm of an irr^ular low escarp^aent^ boi^^ 
d^rs the criist of tfae kmg slqpe fro^n this elevated plain to the 
river Tagus; and in the descent tP the latter, a powerfid bed 
of ^paum ia observed in horizpnt^ strata, accocppanied by; 
varying proportion of marl* Between the Tagua and th^ riv^ 
Jatwia, which enters the former a liule below Araiyuez, the^ 
rood to Madrid passes over a level tract, occupied by the plan** 
tatioos^ girdeiw» wd plc^^sure groun4^ belonging to the royal 
palao^ at Ajna;y|i^z,<^and then, crossing the latter river by a, 
handsome bridge, called Puente de la Reyna, and traversing a, 
little flat on the opposite or right bank, ascends a considerable 

* Piedra de Molar, is the Spanish expression for a grinding-stone. 
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hill, in the lower part of which gypsum is again observed. It 
then enters upon a high jdateau-formed distriet, corresponding 
in physical character to that which constitutes the plain of La 
Mandia to the south of the Tagus, which extends northwards 
to the base of the Guadarama Mountains. Madrid is situated 
in this district, at the distance of sefen leagues from Aranjuez. 
Between the summit of the last ascoit and a village named 
Valdemoro, several low escarpments of gyp^erous marl strata, 
in a horizontal position, are seen near the road ; but the general 
superstratum of this tract is of an argillaieeous marly character. 
In the remaining distance to Madrid, or rather to the banks of 
the Manzanares, no gypsum was observed; but the road has in 
places been cut through a little hillock or low eminence, and 
the consequent escarpments exhibit a few thin strata of a whit- 
ish compact limestone, which, for short spaces, occauonally as- 
sumes a siliceous character, where its surface is somedmes raa- 
millonated by concentric spheres of chalcedony, minute veins 
of which also penetrate its mass. These strata, often marked 
by blackish dendritic sprigs or stars, alternate with earthy 
layers of friable marl. On each side of the road there is an 
open undulating cultivated plain, whose upper stratum is com- 
posed of fine diluvial detritus, amongst which innumerable siH- 
ceouii^ S^Qoi-dpaline fragments are observed, identical with seve- 
ral varieties of a similar substance imbedded in the well*known 
hill of magnesite near Vallejas, about 2 miles E.SE. from Madrid. 
From this ground there is a long gradual descent to the Manza* 
nares ; and the right bank of this stream exhilHts an extensive 
mass of gypsiferous marJ, in horizontal laminae or little strata, 
the gypsum being generally of a laminar, but in some places of a 
fibrous, structure. The hill of magnesite^ or caril)onate of mag- 
nesia, at Vallejas, rests upon this bed of g3rpsum. In the im- 
mediate neighbourhood of Madrid, a compact vesicular whitish 
limestone is quarried, whose mineralogical character would ^eem 
to identify it with that to which allusion has been so frequently 
made. It would be interesting to ascertain whether or no it 
contains fresh-water shells, and overlies the gypsum fcxrmafion 
along the bank of the Manzanares. The Professor of Geology 
and Mineralogy to the Royal Museum, in Madrid, had the 
goodness to shew me a fragment of the magnesite rocky with a 
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beauttful impression or mouid dT a large planorbit: noir, as 
&is ufiiTalre is not n^t with in the compact liaiestone» but 6r8t 
makes its appearance in tbe coarse marly limiestone, almost en« 
tirdy eompoasd of comminuted shells of this g^nus, which over- 
lies the^fermer near Alhama, and la the; superior rock seen m 
that \3am^ this citx^umstanoe leads to tbe oonclusicHit that tbe 
magnemie of fiallejas, like tbe superior marly Umestone near 
AUiama, is of lacustrine origin, and amoi^ the most modem 
locks in Spiun, — as a similar one has already been shewn to be 
so in France, by Messrs Brongniart, Marcd de Serres, «id 
other writers. 

Al The last instance of a lacustrine Sormation which I haT« 
had an opportunity of meetii^ with in Spain, is presented over 
an extensive tract in the neighbourhood of Teruel, a town upon 
ibe frontier erf Arragon, towards the province of Valencia^ and 
upon tbe road from the city of Valencia to Zarago«a. The an^ 
nexed rough sketch may give a general idea (rf this lacustrine 
deposite, and of the dder rocks which bound it towards tbe east 
and west. ^ 



Lacughine Badn if Teruel^ Province ofArragtm. 

itJ>eep'Safvln& 








a a a is a coarse, in places vesicular limestone full of lymnese and planorbes. 

A 6 5 is ft thick bed of reddish gravelly marl, occasionally containing gypsum. 

& Secondary nummulite limestone. 

2. Bed sandstone,— old ? 

1. Greywackd ridge. 

^. A dark blue semi^rystalline limestone. 

The superiw fresh- water limestone aaa^ would appear to 
have ori^nally prevailed, as represented in the sketch, over the 
wbde width of the bajdn from ^ toy, a distance of about 16 
miles ; but causes, whose violence or prolonged duration is ma^ 
Qifest in the valleys of denudation and deep ravines which ac- 
tually intersect this area, have swept it away over the greater 
portion of the baan: Where it remains suffici^tly eiftine, it 
forms patchs of table-land, and the slopes from these to a^oin- 
ing fissures exhilnt an irregular talus of the subjacent marly de- 
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posSt^l aiid M^iere its horiisontal i^ffltft hate been removed, the 
kttTaee of tbk groui^ pise^^ts ftti-eaiiihy ^ateftreotis nmsc^ eob^ 
tidnli^'the tWo cited aniv^lviei^ in great abutidanoe. l%eJatter 
Ttiay be coUedted ki 3fny quamily in the ear^y nidSKs of tliehill) 
iijpdn n^Mdi ahermita dr little chapel stands, about half a mik 
fttjm'lNB?tie1, beyond the arcos or aqueddct, as alw m the faighet 
paK df fhetim kseent dn fheToad frdm T^ruel to a village called 
Cam^Ho ^, and, on the isumtnit cf both tbeee bilk; tbey a^ 
fb^ndlnfbedded in thin strata of the litnestone. Hie planoiins 
is the most aibundant shell, and, as well as the lymriea,!^of a 
larger size than what were observed in the basin of Albania. 
Th^ are, generally speaking, in the form of ^caslts or moidds, 
atthongh a part of the ^emaidng whitened dheH Is nsnidiy'dK 
servable. 

This fiinestohe forms anexceileht and nto^t dumUe bofiding 
stone, as is well exemplified in the beautifal arcos a^^ aquedc»t 
at Teruel, of whose constmctSoti "no record exists. 

Tti the subjacent "bed of marl, i^hidh is more or less argit- 
laceous, I observed, on approaching Teruel, by th^ Valen*. 
da road, veins of laminar gypsum, and was informed that this 
mineral is extensively quarried in the neighbourhood, bnt whe- 
ther or not it belongs to this deposite, I cannot certify. Du- 
ring my short visit to Teruel, I was unable to discover any 
Qrganic remains which might elucidate the geological relations 
of this bed. The gypsum accompanying it, and its position be- 
low the fresh- water limestone a aa^ and above the secondary 
limestone 3, present analogies with the gypdferoiis m«(ri depo* 
sites in the basins of Baza and Alhama. - 

At the points t/ y, the transversal extremities of the basin ot 
Teruel, according to the line of the section sketch, the road 
atosacB over two bands, which, from the innumeraUe romped 
fr{^ments'6f older rocks spread over the surface, as weU as fhnn 
the lateral position of the farmer with rei^)ect to the basin, wioiikl 
seem ioindtcate the action of some great body of water wMdi 
has sWefyt akoig this ai^a &om mnflh to south. . 

It was hi the £rst week of May 18^ I visited Tauel. The 
summifta of the higher hiUs in the devated mountain tract, de* 
s^nattediZ, w^re ixiv^red with snow, as well bb miuiy of those an 
tbb ^hmsitiQn ridge 1 ; beyoiid the tertiary biisin towBcds the 
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west, and until the sun was much above the horizon, the cold 
w^ ^MMd^isibl^ Fmo^ ^im ^stvcuMtioiee^ Mid tte ^iv^Aual 
adeent -TrotiEi MUtyied^e^ ap^n th« cistern -ii^editotinifteMi odSM of 
S(M^, to ft ]p9bt fai the tnat Z^ caSed El FoMi^ i^ut thyee 
leiigues h^y<md ^gM^ on the liiie «f ibad from T^ncia to 
Teruel, it appears evident that this lacustrine deposite has taken 
^ace aft a V€9'y ooncMeraUe te^kvatiof^ iMbo^the lev&lof the tea^ 
atid %he saihe teanark may he made miik ir^spedt to thMe in the* 
YicMty (^ Btua and Alhama, an wM as die ^Exnpact lifli€»l<me 
obser^d ^ear I:ia<jriti€fta imd Ocfina in La Maneha : nor nhall 
I be jfkr "frofti^the ttiith 4ti eatoaktitig t^e aufface of the «uperior 
bed» in the riespeMive badlti^ dt Terqel^ Albama, and SSassa, at 
aflbotrt moo fiMl above the level ^ the sea. Tlie giottnd near 
La 'Clineta atid Ocdtia 'is -sliS m^re -ekvated. 

It ha!s been stated, tiult irichivi thi^ ama of ^ach <£ the lacnfe^- 
trine basins near Baza and Alhama, springs or sci^ams impiteg. 
nated with murint^ <0f isoda ^ist^, the former being ealled Las 
Sah'nas de Vacor, the latter Las Salinas de MMl OwC^goona 
to the gyp^m 'Draet near Amnju^ wfatdi, together ^itfa the 
^^p^tjatrniteomfnici iikMBtm^ «em at 'Ooina, are, fi^m jd^tity 
in ^mpdsilkm and g^ogtoal position^ primmed to be lacus- 
trine Uke Ih^ same iwo^fdrmaliofifi near fia^a and AQiama, suk 
pbttt^ of sckk has be<»n'dideovsef«d in suflident abundance to be 
empkiyed ad^^antagieously in the Btti * ; and a couple of miles 
)it^)er up'the same banU of the Tagufs, ttinrmte of soda, in the 
form of t(^^sak, is 'met with ^t Villa lUbia, a tillage wbott& 
tame is wdl kdownio mineralogists as the locality df the ghttK 
berite. 

The HtHik>gtes Ihas points out, atid the real geologittal rela- 
tions of these deposites of sidt, I leave to future observers, who 
may perhaps discover thai the high elevation (tf the plattfuudt 
La Mandia is partly owkig to a thick and extensive formation 
of tertifary beds. 

• This sulphate of soda was first discovered by a Spanish gentleman of the 
name of Rodas, who, in consequence, erected a large manufactory at Aran- 
juez, where it is converted into a carbonate, and sold to soap-makers as a 
sufoflftittttefbr barilk. 
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On the Development of the Vasctdar. Hyitem in the Fcetus of 
Vertebraied Jnimala. Part II. By Allen Thomson, M . D. 
late President of the Royal Medical Society. C(»nmunicated 
by the Author. ( Continued Jrom former volumey p. 327.^ 

XlAviNG in the formet part of this essay considered the mode 
of formation of the Heart in the different orders of vertebrated 
animals, I shall now give some account of that of the other parts 
of the vascular system ; viz. of the Bloodvessels of the body. 

There seem to be two modes principally in which bloodvessels 
are developed ; the one, by isolated points and vessels, has beeu 
already alluded to, in the account given of the commencement 
of the circulation, as it occurs on the vasctdar area of the yolk ; 
the other, taking place after the commencement of the circula- 
tion, by the prolongation of loops or folds from vessels already 
formed, is most easily seen on the transparent parts of the 
Batrachian reptiles. 

The sac of the ydk, or covering which the yolk receives from 
the layers of the germinal membrane, is the part on which, in 
all vertebrated animals, the blood and vessels appear to origi- 
nate, and it is the only p£urt in which, in healthy animals, the 
formation of bloodvessels has been observed to take place inde-' 
pendently of the heart or g^iieral circulation. During the de- 
velopment of the vascular area (to the detail of which it is now 
unnecessary to recur), no difference has as yet been observed 
between the mode of the formation of arteries and veins. The 
blood appears to circulate sooner in the veins than in the arteries 
of the area, but, in the early stages of development, these vessels 
are to be distinguished from one another only by their distri- 
bution, and the direction of the currents of blood in them. 
About the fourth or fifth day of incubation, the coats of the 
arteries begin to appear thicker than those of the veins, and 
very soon the external . appearance of these vessels affords a 
character sufficiently distinctive. As far as has been ascer- 
Udned, there does not appear to be any immediate connexion 
between the formation of vessels in the area, and that of the 
heart itself : these processes seem, for a time at first, to go on 
simultaneously, but independently of one another; and, in- 
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deed, the origin of the heart may not inaptly be compared to 
that of some of the larger bloodvessels. Even when that organ 
begins to move, no blood enters it from the area : according to 
ftiier, its motion is undulating for a few hours, imtii it sucks, 
from the veins immediately adjacent, a portion of their contents, 
and soon, by a regular contraction of its parietes, propels the 
blood through its anterior part and the arteries conneeted with it 

At the same time that the vascular area is formed, some ves* 
sels are likewise developed in the body of the embryo, in which 
also the blood and vessels containing it appear to be simulta- 
neously produced. But after the circulation has commenced, the 
second process to which I have alluded, viz. the prolongation of 
loops from vessels already existing, seems to be more frequently 
resorted to for the development of new vessels in the foetus. 

This process has been described by Spallanzani *, Fontanaf, 
and Dolling^ ^, as it occurs in the finny tail and external gills 
of the common frog and water newt. In these animals, the 
course of the blood is at first vary simple. In the early stages 
of development, there is no capillary network on the tail ; but an 
arterial ve^d, continued from the descending aorta, runs below 
the caiirial vertebras to the end of the tail, where it joins at an 
acute angle with a returning vein, which, in the abdomen, be- 
comes die vena cavainfarior. At a later period, ii is well known 
that tbe tail of these animals is covered by a network of mi- 
nute vessels, which communicate with the primary artery and 
vein. Through this network the blood is spread over the whole 
surSeice of the tail. The development of these vessds has been 
shewn to be owing, not to their formation separateljc in the 
parenchyma of the tail, but to the prolongation of communicat- 
ing vessels formed between the primary trunks. The commu- 
nicating branches at first pass directly from the artery to the 
vein, but in the progress of development I have observed them 
to become gradually longer, and extend themselves from the 
middle to the lateral expanded parts of the tail : other loops 
are formed in succession from the newly generated vessels, and 
new ones again from them, till, in the course of ten or more 

* Experiments on the Circulation of the Blood, &c. 
t Reil*s Archiv fur die Phjsiologie, B. 11. S 480. 
i Denkschriiten der KonigL Akad. MUnchen. B. vil. 
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cUiySj the whole of the finny purt of the tail is tovered hy beiiuti- 
fid and minute arteries aiid veins. The kx^ of verael wbeti 
short and newly fonried^ has at first mcn^e die tqppearanee of 
artiery dian vein, as the Uood passes through it in jerks-: as tfad 
loop elongates^ however^ and new branches proceed firosi it, the 
blood moves in jerics only in that part of the loqp wbbh com** 
iliimicates with the arterial tr%nik, wlnle id the part conniacted 
with the returning van, the motion of the stream of bldod be- 
eomes anilorm. 

!lftf»eom * htis shewn voy l^eautifully, that vessds fire thus 
locfped out during the deveiopment of the giUs of the aquatic 
saUm«tnder. I find that nearly the same appeoranees present 
themsel'ves in the gills cf the frog, as well as in the extremities of 
the salainander. The anterior extremities of the salailaander, 
fdien they first b^n to sprout, form two small tubercles situa- 
ted bdiind the head, altogether destitute of circulating blood. 
Shbrtly after the appbarance of these tubercles, a sin^^ vessd 
is seen winding round their extremideb, which returns to the 
body without giving off any briuiches. The parenchyma of eadh 
<^ ihe toes, as it buds out from the end of the limb, receives « 
small loop fMm the driginal Vessel. Communicating iHranches 
are likcfwise throi^n across kt the joints, and, as the Umb becomes 
larger, ntrtnerous ca{»HaryAressds are formed in the same way «8 
the primitive trunks. 

'Speiltair2ani, and soiAe other observers, have noticed similar 
lippearatieeb in the e^^knitiesof the cihick, when they begin 
to be formed ; and the same may be seen in those of the rab' 
bit, dhd of sOfioe other mammif^oUs tiidmals; from which there 
appears every reason to believe that, after the circulation of the 
blood hilts commeticed, the development of new Vessels from those 
iilready formed, takes place prindpally by means of loc^ in 
Warm ^ Well as in Cold Wooded animals. 

I 6oght now, in conformity ^ith the pltoi previously laid 
down, to proceed to treat of the development of the individual 
parts of the vascular system in vertebrated animds ; but it must 
iippear obvious, that a detailed account of the development of 

• Amours des Salamandres Aquatiques, et d^veloppement, &c. See Plate 
II. Figs. 8, 9, 10, IS, H h. 
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all, or evieii df the: move impoKt^nt tdoodveasda b£ the body, 
besides 'being too eKteostre anubjeeH fordur present.Iifliits, \vmild 
pravb umileresting findm tiie i^rimt of t^obnexioii ekbtkig'biet^wBeii 
tl^ fmxtif alreflriy «BO|»rti^e^. I shall iherrfore confine i^jrself 
for tlieprasent to ode brandi of the isul;gect only, viz. Uie De^ 
¥do{ini^iit df the Bloodveeieb 4n6re iinmedialely connected ^fith 
fiespifttlidni in the foetid be adult abimki. This branch of the 
subject, besides being the most nearly allied to that tinted of hi 
tltt first'part of the essay, is rendered one of the niost ihtere^ng 
lo comj^imiti^e amtomifllB, iK>t only by the dcvmity of the fcma 
and 'by die zHimber of the organs whkh iqipear to carry on the 
i«spii»toryi£uiiction in t^f^^tus of Tertebrated animals, but also 
by-the^^gukrr analogies in tbe structure of these animals which 
tbe iBlsidy of the derelopmeht of theiri:^e6piratory organs points 
owt^ both in Ifaetr tmnsitoiy and permanent condstibn. 

37he prmcipal orgahs 1v<faich appear to peirform a respiratory 
fmictioii in the fis^s, or which, beihg formed befcHre birth, are 
destined ibr'die rbpiration of 'the adult animal, may be emimei- 
rated. 4n the fbll6witig order, being that in which they succeed 
cme ahbth^, either ih individcial animals, or in the d^rent 
oMcrs of the claiss Vertefanata. I. The sac of the Yolk ; ^ Tbe 
External Gills; 3. The Internal Giiis; 4. The Allantois; & 
The PlaceMa; 6- The Lungs ♦. 

* Some of these, as well as other parts of the ovum, have received so many 
different names, ^om the various authors who have described them, that it ' 
•^^{leflft neciisssary to antidpiatfe a IHUe^ and to give a few of the s/nouymes 
by which they are generally known in the different orders of vertebrated ani- 
mals. 

1. The sac of the yolk is generally known by this name in Fishes^ Itep« 
tiles, and Birds. We have only in these animals to guard agamst confound- 
ing the aaepf ihe ffoJk or coverii^ given to this part by the laryers of the 
genmnal membrane, with Uie pn^per envelope qf the yeUt which exbts be£»re 
development commences, and encloses it wbUe in the ov^iura. In Mtmmalit^ 
this part is most frequently called the UmbUu^ Yesid^ and eometim^es t^e 
tunica erythroides. The distinctive character of the sac of the y^ is, that 
it remains connected or commnnicatlog with the intestine during some peiiod 
of festal li% and has mes^Hiteric furteries or veiilSi 4r both, ramified on its 
sur&ce. 

2. The Al]|ant<»i8y (a name derived origiiu^Uy from the vesicular membrane 
rf mammalia) dues not eicist in the f(9tU8 of aquatip lammids, such as tlwt 
of fishes and batrachia. In adult batrachia it forms the urinary bladder, 
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In proceeding to describe these organs, I shall endeavour to 
shew the manner in which they contribute to perform the func- 
tion of respiration in each of the four orders of v^tebrated ani- 
mals, beginning with fishes, in which they appear to be simplest ; 
and I shall confine myself principally to the relation of those 
facts which have been most lately ascertained, and which ap- 
pear to establish most clearly the analogy existing between the 
organs under consideration. 

It is from the study of the structure of the respiratory or- 
gans, and of the arteries distributed upon them, that the chief 
part of our knowledge regarding the mode in which the func- 
tion of respiration is performed by them has been obtained, as 
little or no direct or strictly physiological evidence has hitherto 
been procured from the observation of their mode of action. 
The description of these organs indeed might be con^dered as a 
jsubject merely anatomical, were it not that in observing their 
development during fcetal life, their variation in size, and alte- 
ration in form at difierent periods, and the changes in the dis- 
tribution of the vessels supplying them with blood, we are en- 
abled to perceive certain ends to which these changes of^struc 
ture are directed, and thus acquire some insight into the mode 
of operation of each of them. 

It is now well known that the constant presence of oxygen in 
some form or other is absolutely necessary for the development 
. of the embryo of all animals. The evolution of those rudi- 
mentary parts even, the formation of which precedes that of the 

as well as in the tortoise. It is called Chorion by Emmert in the lizard, 
and by Pander in the bird ; Umbilical vesicle by Haller in the bird, in 
which he was the first to shew its connection with the funis of the urachus. 
In Mammalia it has been called Endochorion, from its lining the chorion. 
This part is always formed by the expansion of the cloacal part of the intes- 
tine, and carries upon it the ramifications of the umbilical arteries and veins. 
8. The internal g^lls are thme formed in the course of the branchial plates 
or hoops which surround the ^arynx. 

4. The external giUs are appendages of the foregoing, connected generally 
with the ouier part of the branchial plates, and receiving a covering from the 
integuments. 

5. The Amnios, a covering prq>er to the foetus, connected with its inte- 
guments, and formed by a reflection of the serous layers of the germinal 
membrane. 

6. The Chorion, the external envelope of the whole ovum. 
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blood, is ahnost immediately put a stop to by the removal of 
oxygen from the medium in which they are placed, befcnre 
any particular part of the embryo is formed upon which the 
dianges of respiration are afterwards moreimitiediately produced. 
In the early stages of devek^meht, then, there appears co be 
what may be called a General or Interstitial Respiration *, or a 
change essential to life, produced by oxygen in all the sub- 
stance of the embryo, or of its accessory parts, which, as the 
fcBtus is more pafectly formed, takes place in particular organs 
only. As soon as a peculiar nutritive fluid, and a central pro- 
pelling organ, are produced, this fluid is exposed on the ex. 
panded surface ci the yolk, to the influence of the respira- 
tory medium, either directly, or through the coverings of the 
ovum. ' 

Development of the Respiratory Organs in the Fcetus of 

Fishes. 

The sac of the yolk, the principal respiratory organ of the 
foetus of fishes, difiers considerably in its relations in the Osseous 
and Cartilaginous tribes. 

In the foetus of osseous fishes, as in that of the Blennius vi- 
viparus, described by Rath kef and Forchhammer J, the yolk, 
after it has received a covering from the expanded layers of the 
germinal membrane, hangs like a loose bag from the abdomen, 
and is connected by a narrow opening with the anterior part of 
the intestine. The vascular network spread over this covering 
of the yolk at a later period, as has previously been remarked, 
is formed entirely of veins in osseous fishes. A branch of the 
mesenteric veins (PI. III. Fig. 1, y') running along the back part 
of the abdomen, dips down to join the yolk at the place where this 
sac is connected with the intestine ; this vein is divided into nu- 
merous minute ramifications on the back part of the yolk, and 
its capillary vessels unite below with those of another vein oc- 
cupjdng the anteribr side (yy)^ and coriVeying the blood 

• See Geoff. St Hilaire on this subject, in the Memoires du Museum^ 
torn. X. 

t Geschichte des Embryo der Fische, in Burdach's Physiol. B. 2. S. 201. 

X Be Blennii Yivipari formatlone et evolutione. Kilise, 1819. 
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whi<^ travcraea the saifaee of the yolk to the vena cwHa, and 
thehoe to the quride ^ thelieaDt (oT)^ 

Tbe'fiver^ '^icb ia the eoirly stages of devtlqpment of all 
vertebrated anunala appears to be intimatdy ccmneeted with tibe 
Yeii^ of the yolk^ is fiMrmed in osseous fishes- from a mass of 
granular substance (c) d^)osited in the h<^w between the 
yolk and back part of the intestine. Th^ mass, as it inoreases 
in size, is coUected rcnmd the tcunk of the vei» distribttted:(A 
die posterior surface of the yolk, and is gradually supplied 
with vessels formed by the subdivision of the main trunk of the 
vein. As the liver becomes larger, and receives arterial vess^ 
from the coeliae trunk, the sac of the yolk is diminished in bulk, 
and the blood is not so uniformly distributed over its surface 
as before; the general capillary network being less supplied 
with blood, two or three of its vessels become dilated, and con- 
vey the greater part of the blood, which previously was spread 
over the surface of the yolk, directly from the liver to the heart. 
At last, when the yolk is much diminished in size, only c^^ of 
these vessels remains, becoming the hepatic vein* 
_ The envelope of the ovum of osseous ft|h?s is gen^aUy so. 
thin, that, from the first formation of the Wood, thecbi^iges 
induced by the aunrounding wat^r are wt materially impc)4ed« 
When the foetus, or little fish, bursts its covering, and engc^pe* 
from the ovum, it swims about in the wat?r, with the yolk,^ 
proportionally very lai^e, hanging frwn its abdomen, mii th«t 
blood ist then more directly exposed to the current of waAer *. 
Towards the latter end of foetal life, the yolk, while still of Sk 
considerable size, is in some fishes enclos^ in the abdom^^ and 
probably serves for smne time to nourish the finiijMfJ, vhile ii^ 
others its substapce is ahnostentirely absorbed before j^tsepclosure.. 

In some of the larger cartilaginous fishes, pn the qtb^ h^nd, 
as the Rays and Sharks, the sac of the yolk is connected with th^ 
posterior part of the intestine, and arterial as w^ll as venous^ 
bloodvessels are distributed on the va^ular area covering its 
surface (Fig. 6. of the Skate). The vessel ramified on the yolk 
appears to be a branch of the coeliae artery. The vein formed 

• See account of the Spawning of Salmon, &c. hy Daniel Ellis, Esq. in 

vol iv. of this Journal. 

4 
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by the union of the capillary vesseb of this actery^. coaveys. th^ 
Ubod which passes oveic the yolk to the li^ep ; 00. that the distru 
btttioQ of the onphalo-meseiiterio veyaels in the foB|u& of these 
fiflhea res^nblee that in lizards^ birda, and mammalia. 

Aa most of the fishes of this tribe are moce or le«s ovo-viYipar 
rous, or retdn their ova in the body during a longer or shorter 
period after development begins, the blood of the foetus must 
be made to undergo respiratory changes through the medium of 
the fluids and membranes with which it is surrounded in the 
oviduct. The very vascular membrane lining the oviducts in 
some spedes of sharks which retain thar ova during the whole 
of development, is destined, without doubt, for the aeration of 
the fluid surrounding the foetus ; and, according to SirE. Home*, 
it would appear that the effect of this vascular membrane is 
increased by the entrance of sea^water into the oviduct. The 
apertures into the cavity of the peritoneum of these animals may 
also allow the water tocon^ into contact with the oviduct ; and, 
in some of them, whidi retain their ova for a short time only 
after devebpment b^ns, apertures are found in the angka of 
the horny oovmng of the egg, Uirough which a current of water 
is permitted to pto« 

Th^ yolk sae, so far aa has yet been ascerti^ned, is the only 
feetai respiratory organ in osseous fishes ; while the blood eon« 
tiilues to be exposed to the influence ci the water on its surface^ 
the GilU OP respiratory organs of the adult become developed^ 
Ajxording to Ratbke, the rudiments of the gills may be pereei. 
vedin the embryo of the filennius som^ little time after the cir<« 
eolation of the blood has commeiK^ed. These organs appear at 
first to he fiumed of five pairs of narrow plates, situated trans. 
Tersely on the lower side of the pharynx behind the mouth, 
These plJEites, of which the four posterior only become developed 
to form the perfect branchial hoops of this and other osseous 
fishesi are at first composed of the same dense gelatinous sub* 
bailee sm the rest of th^ embryo, and do not exhibit any traoes of 
vascularity. The same author has shewn, that the branchial 
i»rteries b^n to be formed soon after the appearance of the 
vudiihehtaryhcops, by the subdivi»on of the arteml vessel rising 
from the bilb of the aorta (Fig. 1, d/), on the lower part of the 

• See an interesting paper in Phil. Trans. 1810. 
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pharynx. At first, this vessel £vides itself only into two 
branches situated hnmediately behind the- mouth, which, passing 
round the pharynx, reunite with one another on its upper part, 
below the vertebral column, to form the descending aorta. 
Shortly afterwards, a farther subdivision of the aorta takes place, 
by which four new vascular branches (vw) are formed on each 
side of the pharynx, behind the one which appeared first, and 
leading from the ascending to the desc^snding trunks of the a<»ta. 
These vessels, the primitive branchial arteries, are at first nearly 
of a uniform diameter, and do not divide into any branches in. 
their course round the pharynx. Each artery runs along one of 
the branchial plates or hoops, (Fig. 2, I). 

As development proceeds, four transverse clefts, the com- 
mencing branchial apertures, appear between the branchial 
hoops on the lower and lateral parts of the pharynx (Figs. ^ 
and 3, o). The four posterior, hoops become stronger, more car- 
tilaginous, and project farther from the side of the oesophagus, 
and, at the some time, little leaflets or tubercles, the rudiments of 
those which afterwards form the comb-like fringe of the gill, 
begin to be formed on their external sides. Each of these leaf- 
lets, soon after its first appearance, is furnished by the large 
vessel of the hoop with a little artery and vein, probably formed 
in the same manner as the vessels of the tail and gills of the 
salamander already alluded to. The number and size of the 
leaflets gradually augment, and, at the same time, each of the 
vascular arches is farther subdivided, till at last, when the 
structure of the gill is perfected, instead of the single arterial 
vessel, which at first winds round each hoop, there are formed 
a branchial arter^ and vein, the capillary vessels of which 
join by a multitude of minute ramifications on the surface of 
each of the leaflets. It has thus been shown by Rathke> that 
the branchial vein is originally a continuation of the trunk of 
the branchial artery. While those changes are taking place, 
the anterior vascular arch on each side, not contributing, like 
the posterior, to form the vessels of the gills, gives off an arterial 
branch (Fig. 1, i) at its anterior and convex part, which rises 
to the head, and corresponds with the carotid artery of higher 
animals. This vessel now no longer communicates with the 
ascending aorta, but is supplied with blood by the posterior 



1 
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part of the arch which joins the first pair of branchial veins at 
the place where the root of the aorta begins. 

The anterior brandiud {date, or that situated between the 
mouth and the foremost branchial apertures (Figs. S, 8, a) 
instead of being covered by the fringe of leaflets proper to 
the gills, projects farther backwards in the neck, and begins to 
overlap the branchial plates posterior to it (Fig. 4, 5 a). Ac- 
cording to Rathke, the anterior part of this plate forms the 
lower jaw; the posterior part^ continuing to extend itself back- 
wards, forms the opercular covering of the gills. 

The branchiae of the Bays and Sharks, again, conmst of five 
pairs of double branchial plates, from the edges of which rows of 
leaflets are suspended ; but, so far as I know, the mode in which 
they become developed has not been observed. It would be in- 
teresting to know in what manner the opercular fold and open- 
ings of th^ gills are formed in these animals, as the smallness of 
the lower jaw and the absence of the lateral processes of the 
lingual bone, se^n to indicate that only five branchial plates 
originally exist in the foetus, and that all of them become de- 
veloped in the formation of the branchiae of the adult animaL 

The foetus of cartilaginous fishes besides possessing a ycdk-sac, 
in the vessels of which a large quantity of blood is spread out, are 
provided, during a considerable period of their foetal life, with 
other (NTgans, by means of which the aeration of their blood is 
promoted. The External Gills or branchial appendages were 
known to the late Dr Monro *, and are described as such by 
him in the skate, (see Fig. 6, A. H). The connection of these 
aiq>»idages with the hoops of the internal gills, was, however, 
first shewn by Dr Macartney of Dublin in the foetus of the 
diark. They consist, according to this anatomist, of five bundles 
of tender filaments hanging from each side of the neck. These 
bundles {q>pear to arise from the external integuments, but are 
really attached to the internal gills on the inner side of the 
branchial apertures f . 

In some beautiful specimens of the external gills of the Squa- 
lus Catulus and S. maximus, which I had lately an opportu- 
nity of seeing in the Museum of the College of Surgeons, Lon- 

• Monro on Fishes, plate XTV. + Journal de Physique, Fevrier 18ia 
OCTOBER— DSCEHBEB 1830. G 
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don^ cdU^eted by dir E; Home and Mr €liA: (see sketch, F%. 7).« 
I could easily perc^te that eadi of ttue fikments of \^liich this 
five bundles were composed cofiinsted of a skigle fold or loop of 
tessel, covered by a thin membrttfious layer prolcmged froitt the 
integutoents. (Kg; 7, A.) 

Dffvelopmentof the Mespiratorj/ Organs in the Fastis (^RefiXU^ 

1. Bateachia.— -*rhe development of the respiratory organs 
m the foetuis of tJiese animals is peculiarly interesting on ac- 
count of the tran^tioii inrhfeh they \indergo from an aquatic to 
to aftid condition ; and the observieition of the changes of 
structure wfeich take place during their trahsfbrmatton, apf^ 
]i)ears to hive illustrated, more clearly perhaps than that of any 
ot*^ ckss 'of animals, the relations of the respiratory and vas- 
cn&r organs to one another. 

Aqtmttt iyoferwa^i&n— ^Shortly after the foettts or larva tjf A^ 
A^attc SaKi^mitoder leaves the egg, its blood is exp6i^ t6 the in«- 
flufeinoe of the surrounding water on the surflioe of the fudimentar- 
ry inftejlfine, 6r part Corresponding with the isAc of the yolk in 
other kftftfeals. The vena cava returnftig from 'Ae tail, on atti- 
ving at l!h6 posterior part of the intestine, gives off a large brahch 
(Fig. 8, y), which fe jcwned by numerous small vessels spread 
over the lower surfttte ^ the abdomen. Th6 Mall vessels Are 
agSiVL united into one venous trunk (^), iwtuated near the 
atiifricle t)f the beart, on the left side of the body, where fliey 
pour into the heart (a) a lan'ge quantity of blood which passes 
over the dbdc^en, along wil!h that from other parts of the body. 

The If^er (c) is formed hi the batrachia, as in cartiUi^nou& 
flfiCibs ^nd iJre 4iigher orders of animals, by the subdWsibn^ 
tlie vendus trunk conv^ng the blood from the y (% to the hei^ 

Ais the *detelopment of the Rfttus prbceeds, its "finny taffl, as 
if^ ais *the gr«rtfer part of ttoe integtfmenfe rif the body, are 
c6hrered by toinute ramifications of Vessels, which *mc«t eontribtete 
materially to aerate more perfectly the blood. As these rami- 
fications become mofit ttumerous,^thequanUty of blood iscfnlt (r^r 
the abdoEheSi becotties leds, the Irver (Pig. 8. c) ittftTeaJjes in sii^, 
the proper inesenteric vess^s are formed, and thfe K^urik df Ae 
proper vena cava augments, and carries proportionally a greater 
quantity of blood directly from the tail to the heart. At ihe 
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same time, the formaxum of the external gSk, or Baore i^ieekd 
respiratory organ of t9ie foetus of these amoials, eommences. 

Ilie rudiments of tibe external gills, Yery similar Hi their 
commencement to the brandiise (^ the foetal fish, af^ to be 
found at a very, early period. Some days before the foe- 
tus of the Salamander quits the ^g, they are indicated by 
four transverse opaque bands on the fore part of the body, or 
pharyngeal portion of the intestine. These transyerse bands by 
their ferther development form branchial hoops on eadi side of 
the neck. The int^uments then begin to bud «ut at Ae uppar 
and lateral parts of these hoqps, so as to form three small 
prelections or folds of the i^in, placed seven^ opposite tiie 
interstices between ^c hoqps. Aec(»rding to Rusconi *, be- 
fore these parts, which are the commencing external ^Us, re^ 
ceive any vessels, the distribudon of arteiies in ifee neck is 
very mmple, and antdogous to that noticed by Rathke in the 
foetus of the osseous fish. The arteifal Tessd proienged from 
the buflb of the aorta advancing forwmtls below the nedc, is di- 
vided into four pairs of smaller vessels, four cf which passing 
round eadi dide t)f the pharynx, tmite with those firom fhe 
odier fflde below 'die vertebtad oolmnn, to form t}ie deseaid- 
ing aorta ; each pair of vessds, as it is ^v^i ofi* by the aorta, 
passes along one of the branciii^d hoops. Rusconi has aseer- 
tained, and I have repeated his oflbservatiotts with the same re- 
sillt, iihat these vessels are at first quite simple in their course 
round the pharjmx, and do not give off any branches. 

At the time when the embryo t»mes out of the egg, the little 
processes which eonadtute ^e commeneing external giHs, tare 
coBfiideraUly elongated, and are «ach supplied with a loop of 
vessel from the outermost part of one of the branchial iiascnlar 
arches ^ig. 8, n^. As the stalk of "^ gill sfurouts out far- 
ther from the side of the neck, it acquires ccHisidamble length, 
and the loop of the Inranchial ves^iel, /consnsting simply of an 
outgdng and rettmnng brandh, is prolonged into it When the 
primitive stidks of the g31s have acquired greater 'lei^h, new 
buds of the parenchyma begin to appear on their lower ndes, 
forming the tommencing les^ets of the gill (Figs, fl & W, A), 

* Amours de$ Salamandres Aquatique^ et D^veloiipemeiit du Tetard, &c. ; 
and'in his Descri^done Anatonlica degli orgaxii d^Ila eircdlatioiie delle larve^ 
Ac 

g2 
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and opposite to each of these secondary buds a new branch 
of vessel is formed by the passage of the blood, directly across 
the primary stalk, from the outgoing to the returning vessel. 
As the new b^ds of the gills become longer, these communi- 
cating branches between the primary vessels are p^uced along 
with them; n^w communicating branches are thrown out in 
their course, while, at the same time, new buds are formed on 
the primary stalk of the gilL There are generally about thirty 
of these leaflets on the gills of the larva, at the time that they 
have attained their full development, which, according to 
Buscoui, is about the 40th or 45th day ; the vessels are then 
still more minutely ramified on the surface of the leaflets, and 
as they are almost quite transparent, the circulation of the 
blood through them forms a truly beautiful spectacle. In this 
animal, therefore, as in the fish, by tracing the development of 
these vessels, it is easy to percave that the branchial arteries and 
veins are only subdivisions in the course of the aorta itself. 

At the period when .the, gills are fully developed, the distri- 
bution of the vessels rising from the heart is the following (Fig. 
9) : The three foremost pairs only of the branchial vascular 
arches convey blood to the gills (m). At the root of each gill the 
arterial or outgoing vessel communicates directly, by a short 
branch, with the vein or returning vessel, so that a considerable 
portion of the blood propelled into the branchial arteries, along 
with the whole of that in the fourth or posterior pair of arches, 
which ^ves no branches to the gill, is carried directly into the de- 
scending aorta (r a). From the communicating branch at the root 
of the foremost gill there arises a small artery (^), which is distri- 
buted on the parts surrounding the hyoid bone. The parts near 
the temporal. bone receive an artery from the root of the second 
g^U (^), and fthe vertebral artery is given off near the place 
where the whole of the branchial arches unite to form the roots 
of the descending aorta (/*). The anterior extremity, like the 
pectoral fin of the fish, receives its vessels from the mammary 
artery («<), which arises along with the coeliac, mesenteric, &c. 
from the descending aorta. 

While the external braichis^ are developed, the internal 
^rches upon which they are supported become firmer and more 
cartilaginous. They are attached anteriorly to the hyoid bone. 
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aAd appear to be processes of this bone, which are developed pnly 
during fcBtal Hfe. At the same time, three clejRts are formed be- 
tween these arches on each side of the neck, and below the at- 
tachment of the external gills, through which the water taken 
into the pharynx is driven out by a muscular eflbrt, so as to pro- 
duce a current near the leaflets of the gills. It is only in the 
latter stages of foetal development, however, that the aid of 
these currents through ' tiiie branchial apertures is required, 
owing to the existence in the earlier pmods of a very singular 
provirion, lately discovered by my friend Dr Sharpey ♦, by 
which, in the batrachian reptiles, as well as in all the mollusca 
which he has examined, a constant renewal of water is pro- 
duced, in contact with their respiratory surfaces. Dr Sharpey 
has shown that, in the batrachia during the early stage dffcetal 
life, the integuments, and especially those parts on which 
bloodvessels are minutely distributed, possess an inherent power 
of producing currents in the water near them, without any 
perceptible muscular action, of impelling, as it were, the water 
along the surface, and thus forcing it to be constantly in motion. 
This power of producing currents is strongest in the covering of 
the gills themselves, but it also exists to a considerable extent in 
other parts of the body, especially on the tail and lower part 
of the abdomen i". 

A considerable time before the gills of the salamander arrive 
at their full size, the rudiments oi the lungs, the principal res- 
piratory organs of the adult animal, begin to be formed. The 
lungs may be perceived, according to Ruscom, about the 28d 
day of the development of the embryo, and they have attained 
a considerable size by the time that the gills are perfected. 
About the 40th day they consist of two long shaped sacs situ- 
ated behind the stomach, close to the vertebral column. They 
do not contain any air for some time after their formation. 
According to Rusconi, the larva of the salamander begins to 
expel air from its mouth about the 80th day ; but it is difficult 
to conceive how air can at this tinfe be introduced into the lungs 

* On the Currents produced by the Benpiration, &c. Edinburgh Medical 
and Surgical Journal, 1830. 

i* It would be interesting to know if any analogous power exists in the 
body or giUs of the fiaetus of those cartila^ous fishes in which exteniid gills 
axefimad. 
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from without, as the deglutitioii of air^ according to the obser- 
vations of the same author, is not seen to oommenoe before the 
branchial apertures are doeed at the period of transformadcm. 
In the progress of development, the lungs become more per- 
fectly formed, they are divided into compartments by the in- 
tersection of septa arising from their sides, and the air passt^^es 
to the pharynx beccmie more distmct 

When the pcariod of transformation approaches, a period 
vwiying much according to climate, season, situaticm, &a the 
gills b^n to shrink^ and their vessels to carry less blood. 
The vessels t'aonified on the extr^oaities of the lea£bts become 
obUterated, and the parenchyma of the |pll is forthwith ab- 
sorbed or removed* In about a week after this, so much of 
the gills has been removed that these organs axe now reduced to 
mere tubercles prelecting from the side of the neck. At the 
same time, the defts, or branchii^ apertures into the pharynx, 
are gradually closed by the adhesion of an circular fold of 
the integuments projecting from their anterior »de, and the 
cartilaginous hoops which supported the gills become gradually 
softer and are removed. The respiration of the salamander [is 
now truly aerial, and this fmimal rises frequently to the surface 
of the water to expire and inspire air. 

While the transformation in the respiratory organs tdces 
place, the bloodvessels distributed on them also undergo several 
important changes. The three anterior vascular branchial arches, 
which previously gave branches to the gills, are now relatively 
smaller than before (Fig. 11, t»). The vessels which proceeded 
to and from the external gills are now wholly obliterated ; their 
ctHumunicating branches at the root of the gill-stalks become 
dilated, and now form part of the continued trunks which wind 
round the pharynx, and jcun above it to form the descending aor- 
ta (r«); so that the branchial arches of the pharynx seem to have 
resumed the simple form in which they first appeared before the 
^eternal gills were developed. The arteries going to diffeient 
parts of the bead and neck, and arisii^ frcuoa the outer parts of 
these vascular arches, are now proportbnally larger than before. 
The fourth or posterior pair of arches (/?) from which the 
Itti^ derive their arteriesi aftd which was {H^vioudy much 
«imU<^ than the thr^ anterior, now beeomeft the most ootHRder* 
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^hle. The fourth soxk eommin^tea with th^ third Ai^h, i^nd 
mads a returning Tessel eoBtributiQg to the fonp^tioa of tb^ 
iWNPta ; the prindpal part of the trunk (p), howeyer, de^oend^ 
<iQ ^aoh aide of the vertebral folunm to the aac of the lung$, 
Miffj^ the eella or oompartmnts of wbi^ it is ramiQed with great 
n^iouteness* 

Frqg. — ^During the first part of Soptal devdopiBei^ the Tftr 
qpimtim of the larva of the oomi^iHVi Frog is fcarried op bjr 
nearly the same mefi;ns as thattrf ijie aquatic ^alamaadi^* The 
fudiinentary intestine, or part coxve^pondii^ to the yplk sac, 
•eeaoaa to be ce^^ed by a network of venous vessels, to which 
ibe livtf holds the siune rdlative position as in the salamanr 
der. ftvndiial iqppendages, anak^p)us in th^ structure and 
rf^tims to those of the salamander, ^see fepm^ and the tail, 
aa well aa the general integuments of the b(E|dy, an>ears to assist 
^ more special raspiratory organs m ohapgtng the blood 
The ext^:<nal braac^ikl iq[qpi^dages exist for a muoh sbprftar 
time in the firog than in th^ salan^nder: they never jbeoome 
highly developed, or capable ot exposing a large qumtity of 
idood to the influence of the water; but their place is supplied 
at 9m mr\y period by internal g^Is, icorreqponding in some re- 
spects with those of osseous fishes (Figs. 13, and 14, H IV 

According to the observations of Baer *, before the external 
gills become devdoped, the distribution of vessds in the neck 
€f the tadpcde oi th^ frog resen^les in its simpHcity that in the 
ft^ fiflh and salamander. The aorta, rising from the bulb 
and advancing forwards to the regicMi of the pti^ynx, is divided 
into two branches, one of which proceeds to eac^ side of tJhe 
neck, and gives aueoessively in its course four branchial vascular 
arches, which, iHndoig round the branphial hoq)s, i^unite irith 
OM anod^er on the upper side of the intestine to form the de^ 
soending aorta. 

The extermil gUlsgenemliy attain their full sixe about ibeljSth 
day of d^^elopnent (Fig; 13, H.) Som after this period, they 
q>pear to^mnk and lessep : th^r free motion is now impeded by 
t^ growth of an operi^ular fold of the integuments anterior to 
thess iVig. 13. A), which, inoceasing more and more from before 
Ij^acikwards, gradually forms a cover which eqcloses them euitire- 

• In Ms Geschichte des FrUachembryo, in Burdach's Physiol. B. ii. S. 222. 
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\y. On cutting out this opercular fold, the remains of the ex- 
temal gills may be seen for some time after they have been 
enclosed, but they seem ultimately to be removed by absorption. 
The internal gills which are in the mean time developed, are 
by no means, as some have supposed, the enclosed external Bsp* 
pendages, but are formed separately on the branchial hoops 
encompasang the pharynx, like the gills of the adult fisL The 
outer margin of these branchial hoops is gradually covered with 
small processes of a soft substance that fbrm the leaflets or 
comb-Uke structure of the gills, upon which the minute capillary 
vessels are afterwards ramified (Fig. 14, A), and these leaflets 
are not unlike those of the external gills. The branchial hoops 
are separated from one another by defts, through which the 
water introduced into the pharynx passes freely ; but after the 
opercular fold has covered over the external and internal gills, 
it unites with the integuments on the left side ; and only one aper- 
ture, situated on the right side, 'is left, by which the whole ci 
the respired fluid makes its exit from the cavity of the gQls^. 

As the vessels of the external gills are formed by the subdi- 
vision of the simple branchial arches, and no branch is given off 
from them before they arrive at the gills, the whole of the blood 
which passes through the heart must necessarily be exposed in 
these organs to the influence of the water, before it is sent to 
nourish any other part of the body. 

The mode in which the subdivision of the branchial arteries 
in the larva of the frog takes place has been observed by Rus- 
coni, and is described by him in his anatomical description of 
the larva of the aquatic salamander. 

Each branchial vascular arch, on entering its nespective hoop^ 
gives off a lateral branch, considerably larger than the continua- 
tion of its own trunk : this lateral branch accompanies the pa- 
rent vessel along the hoop, and reunites with it heiate leaving the 
gill. As these two vessek proceed along the ^1, dde by nde, 
and at a short distance from one another, the lateral vessel ^ves 
off ten or more cross branches, which pass through the buds of 
the leaflets, and fall again into the parent vessel The lateral 
branch, at its first separation very large^ thus becomes gradually 

* In some species of frog, there is an opening on each side of the neck, at 
in osseous fishes. See Cuvier's Recherches sur les Reptiles douteux. 
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smaQer as it proceeds onwards ; and the parent trunk, very small 
at the place where it gives off the lateral brandi, gradually in* 
creases in sisEe by the accession of the cross branches, till it is 
joined again by the lateral trunk itself* As the leaflets of the 
gills become larger, they are covered by very numerous capillary 
vessels, formed by the looping out or subdivbion of the cross 
branches, in a manner somewhat analogous to the extension of 
vessels in the external gills *. The three anterior pairs of branchial 
vessds, on coming out of the gills, before uniting with one an- 
other and with the posterior pair, to form the descending aorta^ 
give arterial branches to the head, neck, and anterior extremities. 

The rudiments of the lungs are to be found adhering to the 
lower side of the oesophagus, at the time when the external gills 
are fully formed (Fig. 16, A, I V). As development proceeds, 
the little dense masses constituting the lungs become hollow 
(Figs^ 18, /, and 16, B) ; they gradually expand, their parietes 
becoming membranous ; they are filled with air, and thdr cavity 
is divided into cells by transverse septa ri«ng from their sides 
(Fig. 14, 2 Z). The lungs of the frog, like those of the salaman- 
der, receive thdr vessels from the posterior or fourth branchial 
arch (Fig. 14, jt?), or that nearest the heart ; but in the frog, 
tills artery traverses the gill before arriving at the lung; it 
becomes gradually larger as the lungs become developed an4 
the period of transformation approaches, till the festal life is at 
an end, when it carries a proportion of blood considerably greater 
than the three anterior arches. 

As the gills shrink and become smaller, the minute vessels of 
their leaflets first disappear, and then the cross branches from 
which th^y arose are obliterated. The apertures or clefts be- 
tweetk the branchial hoops are closed up, the leaflets are partly 
absorbed, and the branchial hoops themselves . are gradually 
softened down and removed. The large lateral branches of the 
branchial arteries also begin to carry less blood, and are at last 

« Theoe two parallel vessels, it is obvious, represent the rudimentary state 
of the branchial vessels of fishes ; the large lateral tributary branch corre- 
sponding with the artery, and the main trunk with the vein. It appears not 
improbable, that the vessels of the gills in fishes are subdivided in a similar 
manner to that alluded to above ; though, at the same time, itjmust be acknow- 
ledgod that the double vessel has not as yet been remarked in the ftstal fish. 
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oibBteratcd whm the gills havei 4is^peared, so that the main 
trunks only of the branehial arteries reinain. Th^se (the nuun 
trunks) continue to carry blood to the arteries of the head, neck, 
and anterior extremities (Fig. 15» i u). According to Ruscoqi, 
the returning Iwanches of the first;, third? and fourth arches ar^ 
cAiliteratedy those of the secood only r^oaiuning to form the roots 
of the aorta (r r'). The anterior extremities (Fig. 14,^) in tb^ 
mean time increase in si^es ^d break through the skin which 
covers them. The fiuny tiiil shrinks, and is gradually absorbed^ 
and the little frog now leaves the water to returp only in se^ivh 
of food or proteoticni. 

Funk * and Siebold f have shewn, that as the batracbjan nep- 
tiles approach to maturity, another orgun connected with the 
cesjuratcury function is developed* which seems calculated for ex*> 
pomng a pwrt of the blood at least to the influence of the oxy* 
geniising medium* A vesicle formed by th^ exten^on of the 
cloaoal part of the intestine^ bepome^ exploded so as to occupy 
a oonsideraUe qpaee at the posterior part of the abdomen ; th^ 
umlnlical arteries (Fig* 12, z) form a minute vascular network 
by th^r subdivision on the surface of this vesicle, and the umbi- 
lical vein («^) returning from it conveys the bk)od which has 
pas9ed ovar its surface to the vena portce and liver, as in the 
higher animals. This vesicle cm oaly be cpnsideKd as a rudi<* 
mentary and imperfect reqnratory organ in the batrachiim rep. 
tiles; but we shall afterwards find that it correspcmds with « 
part which becomes highly developed in the fcstus of lizards, 
birds, and mammalia, and forms in them a most powerful means 
of eflbcting the respiratory changes in the blood. 

In speaking o( tbe resfnration of the foetus of batrachifin re^ 
tiles, it may be int^esting to advert shortly to the structure 
of the adult resjuratory V^rgans m so^aoe oth^ animals, which ap. 
petr to be nearly nUied to this cla^ ^d ib^^ now very 0?ne- 
rally included by natunili^ts under the same genera) division. 
The Proteus anguinus, the Siren lacertina, and the Amphi. 
lima didaetylus, and A. tridactylus, the Bpedes of those animals 

• JDe JSAlamandri Terre^tri Fonnatioue Vita et Evolutkme* BeroliijJ, W?7. 
f Q^t^daxa de Sidaiaaiidris et Tritombus. BeroL 18S9. 
. J Seep^mm^mciog in tlie jtadpole^f ike frog in Fi^ U, v, snd La the 
mduM ya l s n ia nrier , Fig. 12. 

3 
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lAuded to best kaown^ appear to be all trolj aquatk ia thdr 
hdihs, or to ipre cUefly in water and moist mud ; but aU of 
tfaem are provided widi organs analogous to the longs of the 
adult batraehia, and appear to resfnre mcMte or less air as well as 
water. 

The pnndpal reqiicHtory organ dT the Proteus and Siren m 
the external gills, into which a large quantity of the Uood of 
diese animals is propdfed ; while the Amphiumas (at least the 
adult animab) appear to be altogether destitute of gills, and to 
recfnre^ like the lu^rachia afiar they have undergone the tran^ 
fcnrmatioo, by hings alone, into wliich air is from time to time 
introduced. 

Rusooni, in hb beautiful memoir on the Proteus anguinus, 
states, that this animal dies as soon as or socner than most fishes, 
when taken out of the water, Mr Noll has observed, that the 
siren which he possesses lived, upon one occasion, for twdve or 
fiHUteen hours out of water, and Cuvier infcNins us, that the 
Amphiumas or Abranchi are known frequaitly to lie in dry 
l^aces for several days, without sustaining any injury ; <m the 
other hand, the whole of these animals, even the abrancbous 
amphiuma, appear capabk of remaining below water for a con- 
siderable period, without inhaling air, which the existence of 
hmgs in them would lead us to believe is necessary for their 
respiration. 

The ext^Dal gills of the proteus and siren are fimbriated and 
branched like dioseof the salamander; and the principal sticks are 
suspended, in the same manner, from branchial plates or hoops, 
which appear to be processes of the hyoid Ixme. There are also 
dtree apertures between these branchial hoops, through which 
diese animals are enabled to expd either air or water, and thus 
produce currents near the gills. 

Though theamphiumasaredestituteof anykindcf gills,it is 
a very curious and interesting fact whidi has heea estaUished by 
Cuvier, ^biat the hyoid bone in these animals bears a consider, 
able resemUance to that ot the faren^ and other animals m whidi 
esterml gilb exist, other permanendy or for some period of 
thw life. The faymd bone consists, in the amphiumat^ of a 
lingual part and two long comiia, which oiobmpass the (rfia- 
rynx. Near die two postedor extrcaaitiesof these comim, there 
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are attached three small cartilaginous ardies aAalagous to 
branchial plates or hoops. Of the spaces between these arches^ 
in which, had there been gills, one would naturally have 
expected to find branchial apertures, the two anterior are 
closed up by the membrane lining the pharynx and by integu- 
ments, and the posterior only remmns opaa, forming a perma- 
nent aperture in the neck in every respect analogous to the 
branchial apertures of the proteus, siren, and salamanders. 
Cuvier states, that the examination of the soft parts, as well as 
of die skeleton, leads him to believe, that at some previous pe- 
riod of its existence, this animal possesses external gills, similar 
to those of the larva of the aquatic salamander. The observation 
of the dcorelopment of the amphiumas in the foetal state alone, 
however, will probably enable us to solve this question, as very 
small specimens (three inches long) have been seen in wbidi no 
vestige of gills was to be found. 

The lungs of the proteus consist of two oval membranous 
sacs, situated in the posterior part of the abdomen, which are 
generally only about a twelfth of the length of the body, and 
are each connected with the pharynx by a long and narrow tube. 
These sacs are quite smooth In their interior, and are not sepa- 
rated into compartments by membranous septa. 

The lungs of the siren and amphiuma, on the other hand, are 
proportionally much larger than those of the proteus. Those of 
the siren, according to John Hunter, consist ol ^^ two kxig bags 
on each side, which begin just bdiind the heart, and pass back 
through the whole length of the abdomen, nearly as far as the 
anus. They are largest in the middle, and honey^4X>mbed on the 
internal surface through their whole length.^ According to 
Cuvi^, the lungs of the amphiumas are formed by two l<Hig 
cylindrical and very vascular sacs, sightly dilated at the poster 
rior extremity. In nmther siren nor amphiumas are there any 
proper trachea or bronchi. 

The heart of these animals seems to hold an intermediate 
place between that of fishes and batrachia. It connsts of a strong 
fleshy ventricle, a large membranous auricle dtuated somewhat 
anterior to and above the ventride, and a strong mutoukr bulb, 
from which the rising aorta springs. 

In the proteus and wen, so fkr as has as yet been ascertained. 
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^re are only three branchial arteries formed on each aide of 
the neck by the subdivision of the aorta ; each of these vessels 
gives a branch to one of the gills. The arteries of the head and 
neck are derived from the branchial veins or vessels which carry 
back the blood which has passed through the gills^ and from 
communicating vessels passing between the arteries and veins 
at the roots of the gill stalks. The pulmonary artery is given 
off at the place where the posterior branchial artery and vein 
meet and join with the anterior ones to form the roots of the de- 
scending aorta. 

From the drawing of the Amphiuma Didactylus by Dr Poc- 
kds, published by Rusconi (which Cuvier has shewn was erro- 
neously taken by these anatomists for the siren), it appears that 
the distribution of the branchial arches in this animal resembles 
more that of the larva of the salamander, there being four 
branchial arteries, the three anterior of which supply the gills, 
while the posterior, a fourth, alone is ramified on the sac of the 

(To he concluded in our neoct.) 
Ecsplanation qfihe Plates. 

In all the figures, the fbUowing letters indicate the di£ferent parts :•« 

a, The ventricle, afy The auricle of the heart by The bulh of the aorta. 
^, The ascending aorta, o. The liver, d^ The stomach, if, The oeso- 
phwis. ey The mouth, e^y The anus, ft The eve. ^, The anterior. 
/, The posterior extremities. H, The external gills, the stalks. A, The 
l^ets. I, The internal gills or branchial platesL ^ The leaflets or 
fringe. X, The operculum, ky The rectum and cloaca. L, The lungs. 
ly The cellular part. l\ The trachea, m. The branchial vascular 
arches, n, The returning vessels or branchial veins, o, The branchial 
apertures, p. The pulmonary arches or arteries, r, The left ; r'. The 
light soot of the desoending aorta. Sy The desceiuling aorta, ty The 
carotid artery. Uy The brachial and if Figs. 9 and i 1 the mammary. 
f0, Communicating vessels of the branchial arches which are obliterated. 
«, The urinary bladder and allantois. Sy The artery of the ydk. ^, 
The vein carrying blood to theyolk. $u The returning vein of the yolk. 
My The umbiUcaT artery, i/y Tne umbilical vein, ly JDuctus arteriosus. 



* For a &rther account of these animals, see Conflgliachi and Rusconi 
Del Proteo Anguino di Laurent! Monografia. Favia, 1819, of which an 
account is ^ven by B. Ellis, Bsq., in Tols. iv. and v. of this Journal.-— 
Cuvier, Recherches sur lea Reptiles douteux, in Humboldt's andBonpland's 
Recueil d^Observations, &c.— Mimoires du Museum d'Hist. Nat, tome xiv. 
1827. Sur le Genre de Batraciens nommi Amphiume. — ^Philosoph. Trans. 
hy Shreibers and John Hunter.— 'Wllsoi^'s Illustrations of Zoology. 



Digitized by VjOOQ IC 



110 Dr Albn Thorason on the Vascutar System 

•y inftsior mirlHa. «, Tke amnies^ ^ Tiie choiimi. x^ *^^ duHmm 
Titello inCestinalis. 

FiSHZS. 

Fig. 1. (From Rathke) Supposed section of tlie foetus of the Blenuius Tiyi* 
paruB, at the middle of fietal Mfe. 
2. (From do.) The anterior j)art of the bod)r of a very young embryo of 



tile same fish magnified seven times, the sac ot the yolk and inte- 
IpuDents covering it removed. 
9. (From do.) The same seen from below ; the heart removed ; the ah- 
domen opened to shew the intestinid tube. 

4. (From do.) Another embryo farther advanced. The ofierculum 

covering the first and second branchial plates. 

5. (From do!) The same seen from below. 

^. (From Monro) The foetus of the skate with the yolk sac, half the 
size of the originaL A, Anterior part of the body of the natural 
size, vhewii^ tfae^xtemal gills suspended ficom the temnehial a|>eiv 
tures on the lower side of tne body. 

7* Anterior part of the i^tus of the Squalus Max. ; balf the natural size, 
seen fiW ateve, shewing the exteroal giUs. A, Tlie extmmtj • 
of one of the gill filaments magnified* 

ReFTii.ss. 

1. JBatmchkim 

8. Foetus of the Aquatic Salamander one day after its exit from tbB 

egg, seen firom below. A, JN^atural size. '^ 

9. (From Rusconi) Head, &c t)f the larva of the same animal at the 

time when the gills are nearly perfected, opened, and seen from 
above. Magni&d. 

10. (From the same) Shews the leaflets of tbe^gills forming. 

11. (From do.) The vessels in the neck of the adult Salamander. 

12. (From Cams) The adult Salamander opened, to shew the urinary 

bladder or allantois, with the mnbHical vein going from it to the 

liver. 
iS. Tlie Ilarva of the frog about 24 days old ; shews the conneodon of 

the external with t& internal gills, and Khe deft lungs beginning 

to be formed. A, The natural bIbo. 
14. The larva of Ithefrvgat thethne of the commencement of Its trans- 

fimnation, twice the natural size. A, BzhiUts the double row of 

leaflets on the/intermtl gilL 
35. (Emm Swammerdam) The principal arteries of the tiduHfrrog. 
116. T^etoommenebig Hungs of the frog; A, in the tadpcie en t£e 18th 

•day, seen 'from below ; B, in *he tadpole r^resented in Fig. 13. 

:Men from ^he-aide. 

17* i(FVoA Emmevt nd Mocltttettet) Ovum ofthe Xacerta agifis, shew- 

iing the fbetus^ln its amnios, t^ yoB: and allantois with their ves- 

sets. 
tS, (From Butrocfaet) Supposed section x>f the ovum of the Serpent, 

shewing the allantois expanding. 
19. (From Bojanus) Thelieart and artenal vessels of the Testudo JSu- 

^opcea frfjinb^nd. 

20,^ Anterior |)art of the foetus of the JDiuck four^days and a«half ol^, 
on the right side. tM^ified about seven idiamelerfc 
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31. (Prom Baer) Section of the cUck in ovo on the fourth day. 

22. (From Rathke) Embxyo of the chick on the fifth day. Magnified 

(me diameter. 

23. (From do.) Longitudinal and vertical section of the head and neck 

df the chick on the fifth day^ riiewing the interior of the phAiynx 

and the remains of the brandiial apertures^ 
24i. (Prom dow) H^rt and -anterior part of the neck of the aaaeembryo, 

shewing the infer, maxilla and operculum. 
2B. Posterior view of the heart and interior of pharynx, at a coiTeqM>nd. 

ing period, shewing the branchial arches ffiven off by the bulb of 

the aorta. A, Section of the extremfty ot the bulb. 

26. (From Ratlike) A, The lower, and B, The lateral view of the lungs 

and trachea of the diick on the fifth day>with the oesojdiagus. 

27. (From do.) The same on the sixth day. 

28. (From do.) The same on the seventh day. 

<From do.) The lungs, &c. on the ekventhtlay^ thewiiw the trachea 
aorta, pulmonary arteries, commmiicating vessels, and the union of 
the ceuutar, with the bronchiid p^ots of the lungs. 

30. (From Burdach, 'but reversed.) Diagram shewhig the tauidiial4i« 
visions of the aorta of the chick on the lower aiae of the pharynx, 
and the mode of their transformation into t%e aortic and palman* 
ary vessels* 

3i. The position of the ductus arteriosi rdatively to the oesophagus In 
the chick aboixt th6 12th day. 

MamxalUw 

S2. (From Bcjanus) Skdtck shewii^ the ralatifve pavilion, vin, aso. of 
the ttUantois and y ulk-^ac, &c* in the foetus of the sheep about three 
weeks old. A, The foetus and imibilical veside magnified. B, A 
sxttaH petti of the ftetfd {ilaoenta or cotyledan of the oal^ ahen^i^ 
the processes of the chorion on wliich the timbilical vessels are ra* 
mified; 

SS. (From Bojanu^ The same in the dog of 24 days. 

34. The same in the rabbit of about fourteen days, with the placenta* 

A, The entire ovum. B, The chc^on and wnbilictd veride opened, 
BO as to shew the allantois and placenta. 

35. The head and neck of the embryo of the do^ of three weeks, repre* 

rented by Boer, and c<mied from Fig. 8. ofibrmer Essay, 
SS, The human embryo of about six weeks, m which I found two bran* 
chial apertures at least on each side of the neck, tite heart exposed^ 
A, T^e natural rise* 

37. (From Eathke) Anterior view of the neck of the foetus of the pi^ 

represented in Fig. 9. of former £ssay,i&ewlngthebrBnclnal-ape!iv. 
tures and operculum. 

38. Heart and branchial an^es in the rabMt, Fig. 94. 

39. Diagram of the branchial arches of mammaHa, and their transfbrnuu 

tions, conesBondiBg with that of birds by Burdach. A, Ductus 
arteriosus or mammalia wlien justfiirmed. 

40. Posterior view of the beaM ana commencing ]nn|^«nd trachea of 

the rabbit. Fig. 34. Magnified three diameters. 
A, ^CProm Eit^e) The tongue, tradiea, and longs of 4ihe fistal lioiw ' 

seen from ttbove, twice the natundtiae* A, ^he same seen frK>m^ 

IkAow. B, Section. 
^2. ^rom do.) Lungs of 4he pig -fitftbefir advttaoed, iwiee <the aatural 

sbse, seen from below. ^A, The'Sitts& seen from above^ B, 49ei^n. 
43. I^e heart, lungs,.t>ulmonttr7 "tfnd aoruc ^MS^ and dttctuasat^o- 

tus itf die httmah'etebi7b'<fiPt«a we^'tiiHse*thecttftluidi«iJSw 
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On the Characters and Affinities of certain Genera chiefly be- 
hnging to the Flora Peruviana. By Mr David Don, 
Librarian to the Linnei^n Society, Member of the Imperial 
Academy Naturas Curiosorum, of the Royal Botanical So- 
ciety of Ratisbon, and of the Wemerian Society of Edin- 
burgh, &c. 

jLhs object of the present memoir is an attempt to illustrate 
some of the more obscure genera published in the Flora Peru^ 
viana et ChUensis^ a work containing a rich fund of interesting 
materials; but which, from its plan, it is much to be regretted, 
is, in many instances, unavailable for the purposes of science, 
the descriptions being often too meagre, and the details of the 
j^tes rarely sufficient for determining satisfactorily the das^fi- 
cation of the new genera therdn proposed. The examination, 
however, of authentic spedmens in the Herbarium of Ruiz and 
Pavon, has rendered a task comparatively easy, which otherwise 
would ha^e been very difficult, if not wholly fruitless. To il- 
lustrate the characters of groups already established, and to de- 
termine thdr several stations in the system of Nature^ is of 
much more importance to the advancement of science, than the 
discovery of new species, or the forming of new combinations. 

I cannot hope to have been equally fortunate in all cases; 
but if I have succeeded, even in an approximation to ascertain- 
ing the characters and affinities of these genera, my utmost ex- 
pjsctations will be fulfilled. 

CLEOMELLA, Becand. 

Stf9t. lAniL HEXANDRIA MONOOYNIA. 
CMLNoL CAPPARn>£iB, JiiM. 

C^hf moBOpbyllus I 4.fidu8 : kuMi%§ ovato-oblongifl, mucronatis (ut in /b- 
Kia /) intefferrimis. Peiala hypogyna, laciaiis calycinis altema, elliptico. 
oblonga, obtusa, subcamosa, venodssima, int^^^rrima : ungue brevianmo. 
Skmina 6, sequalia, glandulse ekvatse maffnse truncate insma : fikumnia 
subcapUlaria, glabra: axUherm longae, mieares, subtetragonsw obtusse, 
bilocuWeSy baa inaertse^ ad floris expanaionem spiraliter revolutee I lo^ 
ouUt paralleli8> bivalvibua, sutiuA. longitudinali exteriilia debiscentibua. 

2 
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OvQirium pedicellatum, ovatum, compressum, uniloculare: wuUg pluri- 
bus. Stylus brevissimus, glaber. Stigma simplex, truncatiim. Capntla 
pedicellatay compreBsa, triaBji^ularb, truncata, unilocularisi biyalvis, de* 
casperma: valvis naviculanbus, in angulum prominentem productis 
(compressioiie cauli contrario^ quan transrersis : nUurds inws mi^ 
promlnnbff, fiiniculia umbilicalibus, complanatis persistentibus instructses. 
Seniina simplici gyro eodileata, extremitatibus connatis I umbilico in 
sinu; testa exterior Crustacea, Isevis; in/lmor cartHagineo-membranacea: 
albumen nullum. Embryo flexur& arcttL teres, luteusi ootyMmUms in- 
cumbentibus, semicylindricis : radieula his pariim longiore, basi acutiL 
Piahta (Mexicana) suffrutioasoy procumbens, glabery giaue<hvirens, Caules piu» 
rimi, ieretes, ramosissimL Folia alterruiy pethtatOf temata : fi)liolis brevUer 
stipitatisy cuneiformibus, retusis cum mucronuh reJtexOy integerrimisy S— 4- 
Imearibus. Petioli semicylindriciy 3—6 tineas longu Stipidse 2, setaeetBy 
brevissima, Flores axiUareSy soiitarUy pedunouiaiiy albi, Pedunculi «u5- 
capUlaresy semipoUioares* 

1. C. mexicana. 

Cleomella mexicana, Decand, Prod, 1. p. 237. 

Cochlearia trifoliata, Sesse et Modnno MSS, 

Hab, in Mexico. Sesse et Modnno, 1/. (Y. s. sp. in Herb. Lamb.) 

A genus first proposed by my candid and learned friend 
M. De CandoUe, in the second volume c^ his Prodromus Sys^ 
ienuUis Ntxturalis Regni VegekUnliSy where the essential cha- 
racters are given ; but I have thought that a detailed descrip- 
tion, derived from the examination of several complete speci- 
mens, might be desirable, especially as it is probable M. De 
Candolle had not an qsportunity of seeing spedmens of it, but 
had derived his knowledge of the genus from the unpublished 
drawings of the Flora Mexiama. This genus is interesting, as 
exhibiting, both in its habit and structure, an evident affinity to 
the Tropaclea, which I have elsewhere proposed to place near 
to Crudferce and Capparidece, The BaUaminecBy which I 
also formerly proposed to add to this class, I am now fully per- 
suaded must be arranged near to FioZ^cJP— to which, even in the 
nervation and dentation of their leaves, they exhibit a closer 
affinity. The placentas in Cleomella are very prominent, and 
extend sometimes considerably within the capsule, constituting 
a sort of partition ; and as the rudiment of a connecting mem- 
brane, analogous to the dissepiment in CrtuAferce^ is occasion- 
ally observable in the young ovarium, it is probable that that 
organ is wholly absorbed in the very early stage of the ovarium, 
in Capparidece. 

OCTOSBB^— DECEMBEB 1830. H 
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PARNASaU, L. 

CoUffSf 6*p(ijrUus^ jpersisteQft t fitiolu obtyHJulmliw a^Uvatioae imlirix^^l^ iV- 
Iq;^ ^ c^cu49 &HoUfl olteriiA) Per8i3te^tta. iS'^om^ l^qgyna ; ^/t/ta 
CL p«l^ Sterna, filamen^ia 8i;ibulati^ oompsesah, glabriai ^Jlfiriia \b v. 
]4ui:iix% ^Umentis basi in 5 phalanges connaUa ! apice uistinctis^ an* 
tl;ierarum rudim^ntis minimis! ^nSer« incumbentos, bilocuUupes: i^ 
eM& p^iralleiis^bivalvibus, sutiu^ lonf^(udinali dehiacentibus, conn^tivo 
}aUu8culQ distmptis : valvviis coriaceisi; recepttwulo dXidXaXoi foUen fari- 
QA^enm. Opagium unUoQulare : ^fwuUa erectia, numeroaissiinis. SHffmata 
4, cra^iuspuiaa pbtus% den8« papi^08a, r^curvula* Capsuift (jk folUculis 
4 marginibus connatis constittua) unilocularifi^ 4-Talyis, rima in medio 
cujusque loculi ^uadrifariilm dehiscens : valmdorum margmibus connatis, 
intiis prominentibus et placentiferis. Semina numerosa, parva ; UMfa fur- 
terwri membranacet^ nucleo ampliori, punctata, in alam extensd ; interiori 
crassiori, subcoriacetk: albumen nullum. Embryo erectus, t^es z radHeulA 
lonff^ cjlindraced, inferft, centiiftigft. 

Heite (in pakdoiia i^onpm lempcunUanino^ jurrnni^iites) prntftmea^ glabrm^ 
copios^ lerUiffinosa ! Caules erecHy mlcaHy uni/hri^ folio utUco amplexicauH 
mmia W^^ peMplaia^ oar^ttUa^ ratHfioluk wf^gmimaj nfrvomt pellu^tido^ 
gunckUa ! Flores albiy moffm. Fetala cum calyce mtdHn^rvia^ peUuddth. 
funoUUa ei densi lentigtrnmu 

Obs. ToU fevi planta sub lento peUucido-pusc^ta et leptigioosa ! teuo-. 
tura fructificaUonis p^ium omnin6 cum I^peridnis convenit Farnas- 
sia, atque nervationef fuliorum, caljcis petalorumque* 

* SiatnimftuM sterilibus in Mmguld phalange plutimuu 

1. P. palmirhy petolls subretun^ uiiguiculi^ls ; ncrvls extimis iuihiIo. 

s|^ S[Ma cordajti& 

Pamasala palustris, L. 

Hah, in Europaese borealis paludpsls, et in Sibirift. % (Y. ▼. sp.) 
Fetahrum ungrda brevisslmus, contractus. Nerti UUev m cd i ^ n^MlBiplioes. 
Stqsi^mn alerUkfi seta^p^ Qyario dupl^ Ippglora* 

* * Siaminihus steriiibus in stnguld phalange definitit (S v, 5). 

2* P« watoy petalis elliptiqis unmie dUatatis; nervis extimis ramulosis, 
staminibus stemibus ovario longionous, Mils oTalibua 

Parnassia ovata, LnUtb, in Act, Peitvp. 181^ p. 6H? 
]?. ovata its, Deoqnd' Prod, 1. p. 32Q. 

Hob. in Sibiiid orientali [Ledehour\ in Canadd. Pwr^ ^ (V. s. sp.) 
Seguenti proxima, sed duplb triplbve minor, nervis intermediis petalo« 
nim subsimplices, staninibua steriiibus or^rip longipribuSf 

S. P. wroHMgnth |>etalis obLongis; nervis ovoul^u^ rainuloaiSi stamii^im^ 
itei;i|ibu8 Qvario brevioribus, foliis cordatis. 

Parnassia caroliniana, Mich. FU Amet* Bor, 1. p* 184. Purth PL Amer, 

Sepi. I. p. 90& BoU Map. t 14&9. 
Hah. in America boreali 1). (Y. v. c* et s. sp.) 
PeUda oblonga, ungue dilatato. 

4. P. <9«an/o/ta, petalis oblongis ; nervis extimis pulchri divaricato-ramu* 
losi% staminibus steriiibus ovario ter longioribus, fouls reniformlbus. 
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Ptrnasaia asa r ifolia, VmL Malm. t. 39. Pursh^ FU Amer. SmL h 
p. 208. 

Jffah. in AmericA borealL If (V. v. c. et s. sp.) 
Omnium maxima. FoKa ratUcoHa renilcHTnia, bipollicem lata { MtiffrMfm 

subrotundo-cordatum. Petala uncialia ; nervia exHmU pukhenim^ m- 

mulosis ; ceteris simplicibus, basi eonnatis. 
Obs. p. grandifolia, Becand. haic videtur maxim^ afllnia, an satis dif- 

fert? 

5. P. fimhrkaa, petaUs obovato^blon^ tripU-nerviis basi fimbriatis, sta- 
minibus sterilibus 95 oYario dupl5 brevuMribuSy foliis renifbrmibus« 

Pamassia fimbriata, Kmu m Ann. Bat 1. p. 391. SmUh^ in Re$i' Cf- 

chp. in hoo. Decand, Prod, 1. p. 320. Hook. BoL Mi90. 1. 1. 23. 
Ht^ in ord occidentali Ameriese borealis. Mennks. If (Y. s. sp. 
in Herb. Smith.) 

Petala obovata, unguiculata, trinervia : nervis basi connatis ; kUenMui 
trichotomis. 

Botanists have long been divided in opinion respecting the 
affinities of this highly interesting and curious genus of plants. 
Jusdeu included it along with Drosera among his Capparidee^ 
woA his opinion has been adopted by De Candolle, who has 
{daced it in his fSuooily DroseracecB ; and by the late Sir James 
Edward Smith and Mr Lindley it has been referred to Saxi* 
frageas. I am satisfied, however, that neither of these views is 
correct ; and after a most careful examination, it appears to me 
that its true place in the natural system is among the Hf/peri^ 
cinoy with which it agrees in every essential point of structure, 
efven to the nervation of its leaves and petals. The capsule is 
formed on precisely the same plan ; the ovula are attached to 
the marginal placenta of the valves, whose inflected e^es in 
both are united ; but they are considerably mwe extended in- 
teriorly in the true HyperidncB^ and constitute the dissepiments 
of the capsule. The seeds of Panmaseia^ like those of Hgperi. 
cma^ are destitute of albumen, and otherwise their structure is 
precisely similar. The embryo k erect and eyHndrica}, having 
a long radicle pointing towards the hilum, and very short coty- 
ledons. The anthers are bilocular, and incumbent with paral- 
Id cells ; and the stigmata are like those of Hypericiuee, simple 
and papillose. In Sarothra^ the stamina seldom exceed five ; 
and in some others of the nm*mal group of Hyperidn^y tlieir 
number is also definite : but I do not mention these examples 
of reduction of stamina, to diow that there necessarily is any 



Digitized by VjOOQ IC 



116 Mr D. Don on the Characters and Affinities • 

analogy between them and Parnassian because I consider their - 
number as indefinite in the latter genus ; and I am fully con- 
vinced that no one, who examines the subject with that atten- 
tion it deserves, will be disposed to question the accuracy of 
the views here adopted; for, except the difference in habit, 
there is no other character hy which Parnassia can be separat- 
ed from the Hypericins, In conclusion, I may observe, that 
a comparison of the structure and nervation of the leaves, calyx, 
petals, and even the anthers and capsule, in this genus, affords a 
beautiful illustration of the origin and nature of these parts. 

PINEDA, Ruiz et Pavon. 

HoMALii 8P., Pers. 

Si/St Linn. POLYANDRIA MONOGVNIA. 
Ord. Nat. HOMALINJE,'5rotm. Decand. 

Perianihium patens, 8- v. lO-partitum, persistens, calycinum : aegmeniU du- 
plici orcfine digestis, oyato-oblongis, acutiusculis, coriaceis, sestivatione 
imbricatis ; exterioribuB parum majoribus. Petaia o. Faux annulo 
pariim elevato dens^ piloso aucta : stanwna multiplici ordine copiosissima, 
fauci perianthil inserta: JUamenta capillaria, glabra, arcuata: antherm 
subrotundse, extrorsoe, biloculares : loeulia giblKisis, longitudinaliter de- 
hiscentibus. Ovarnvm uniloculare : ovulis indefinitis, funiculis umbilica- 
libus stipitatis, adscendentibus. Styli plerumque 4, rarius 3 v. 5, in 
unum S-l5-angulum connati, singuli e vasorum fasciculis duobus const!- 
tuentes, medio depressi, adeb subinde sulcato-carinali SHgmata totidem, 
simplicia, obtusa, pniinosa. Capsula (Bacca ex R. et P.) libera, Crusta- 
cea, unilocularis, evalvis ! apice intra stylos fissur^ dehiscens. Placenim 
plerumque 4, rarius 3 y. 5, angustse, parietales, stigmatibus numero 
sequales, iisdemque altemantes, e confluentift vasorum primariorum ra- 
mulorum lateralium ortum ducentes, perianthii segmentis collatendibus 
interioribus oppositse. Semina ad maturitatem pauca, pedicellata, ad- 
scendentia, subrotundo-obovata, apice depressa, fusca, latere interiore 
raphe dilatat^ nudit instructa, arillata I arillo crassiusculo, ceUuloso, vix 
succulento : testa exterior subcrustacea ; ititerior exteriori adhserens, tenu- 
issim^ membranacea, pulcherrim^ cellularis, pallid^ fuscescens, apice 
areolft (chalaz^) subrotundd fusc^ notata, basi foraminulo usque ad em- 
bryonem perforata t aXbumen copiosum, camosum, album. Embryo 
erectus : cotyledones reniformes, planse, subfoliacese : radicuia teres, crassa, 
obtusissima, cotyledonibus brevior, umbilico prona. Plumula incon- 
spicua. 
Frutex (Peruvianus) erectusy ramossimus^ Iwrgyalis. Rami teretet. Folia 
undique sparsa, petiolata^ eHipttco-obknga^ mucronulata^ v. rari^ obwatOy 
retusa ac sapi mam^estl emargtruUa^ plana^ ad apkem subserrata, infemi tnw 
tegerrimay utrinque ramulisque pube nmjpiici brevissmA incan^tomentota^ 
subtus magis canescentia^ castd prommdA^ venis sttbimmersis arctuUis^ hngim 
tudine valiU oarla&t/ta, s(spe i semundA ad bipottkem. Petioli tomentori 
suprA leviter canaJiculatiy subtus convexi^ 24ineares, basi ramulis artUmkUi* 
Stipulse 2, parva, subulaUB^ tomentosay lineam hnga, decidtue. Flores plures 
(3 V. b) terminalesy eorymboti. Pedunculi Jll^crmeSy un^fkri^ tomentotiy 
sempoUicares^ apice vix incrassati^ basiy ut petioii^ timiUter articukOu Peri- 
anthium undique tomentosum. Stamina plurima, Jlava, 
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Obs. Perianthium qtiandoque ll-partitum, additi lacinid minore semper 
ad seriem interiorem, sed non ad exteriorem. Glandule ad ladniarum 
bases mihi nondtim detectee. 

1. P. inoansu 

Pineda incana, Ruiz et Pav<m SysU Veg, FL Peruv* et ChiL 1. p. 183. 
Gen. p. 76. t. 14. FL Perutj. et ChU. torn. 5. ined. t. 428. Deoand. 
Pro4. 2. p. 54 
Homalium incanum, Pers. Syn. 2. p. 82. 

Hab. in Peruviae prseruptis versus Huariaca et D. Raphaelis Tarmss 
vicos. Rmz et Pawn. Yi. Floret Februario et Martio. Vufgii 
Uoqui. (V. 8. sp. in Herb. Lamb.) 
Obs. Lignum ad baculos conficiendes opdmum. Ruig et Pavon. L c. 

AZARA, Ruiz et Pawn* 

S^ lAnn. POLYANDBIA MONOGYNIA. 
Ord, Nat, HOMALIN^, Brown. Decand. 

Penanihium persisteus, calycinum, 4~7-partitum. Petala o. Stamina basi 
calycis inserta, definite numerosa v. indefinite numerosissima, incunrata : 
fkmenta capillaria, glabra, persistentia : antherm subrotundse, extrorsse, 
biloculares, duplici rim^ longitudinali dehiscentes. Ovarium globosum, 
uniloculare: disuiis indefinitis, adscendentibus. Stylus (jb 3 conflatus) 
subtrigonus, trisulcus. Stigma tubercula 3, minute papillosa. Bacca 
giobosa, unUocularis, oli^sperma, apice fissurd in styli basi dehiscens. 
PlacentcB 3, parietales, stigmatibus altemantes, ^ ramulprum latera^um 
vasorum primariorum confluentid constitutse. Semina ad maturitatem 
paucissima, saep^ solitaria, adscendentia, angulata, fiisca, arillo spon^oso 
vestita (an subbaccata ?) .; testa exterior Crustacea ; interior membranacea : 
raphis dilatata : chalaza dilatata, areolata : umbilicus basilaris, perforatus : 
albumen copiosum, camosum, basi umbilicali perforatum ! Embryo erec- 
tus : ootyl^iones reniibrmes. subfoliacese : radicula teres, cotjledonibus 
brevier, obtusissima, umbibco obversa. 

Arbores (Chilenses) frondosa. Folia altema, simplicia^ petiolata, stijndata^ sa» 
pore amarissimp, Flores corymbosi v, spicaH, aibi^fragrantes* 

Sect. I. Perianthium 5-7-pai*titum, patens: laein^ 8estivati<me sul4mbre- 
eatis, basi inappendieulatis. Stamina indefinite et inordinate numero- 
sissima. Filamenta piurima sterilia. 
Folia dentata^ StipiilBB foliacea^ inosqwdes ; alterd maximd, subpersistente, 

1. A. dentata-t ^liis ovatis serratis scabns subtiis tomentosis, corjmbis ses- 
silibus paucifloris. 
Azara dentata, Ruiz et Pawm Syet, Veg, Fl Perwt, et Chid. 1. p. 138. 

FL Peruv. et ChU, tom. 5. ined. t. 465. f. a. 

Hab* in nemoribus Conceptionis Chili. Ruiz et Pavon. J^, Vulgd 

Corcolen. Fl. h, Junio ad Septembrem. (V. s. sp. in Herb. Lamb.) 

Frutea biorgyalis, cortice spadiceo. Ramuli teretes, tomentosi. FoHa copi- 

osa, altema, undique versa, petiolata, ovata v. elliptica, mucronulata, 

serrata, subcoriacea, margine parUm reflectentia, costft venisque promi- 

nulis, suprk nitidula, setulis minutissimis callosis scabra, subtus pube 

simpUci copiosissimd canescentia, pollicaria v. sesquipollicaria. Petioli 

semicjlindrici, tomentosi, ramulo articulati, sesquilineam lonffi. SHpukB 

2> stipitatie, foliaceee, subrotundo-ovatse, consistently aliisque foliis simil- 

limoe ; alterd minimd, ssepiiisque caduct. Corymbi axillares, axi (ramulo) 

brevissimo folxoso, 3- v. d-flori. Pedunouli teretes, vix semunciales, ut 

et perianthium^ dense tomentosi. Perianthium persistene, calycinum, 

jnmplid ordine 5* v. 7-partitum : lacinOs lanceolatis, acuminatis. Sta* 
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mkM inordinate numeroaa, incimratA, diaco ▼Jliorigirimo inttfta ; pkyiima 
iterilia t flkammkk eapilkria, ^abra, perriitentia ; tmAerm subsotundie, 
extrorsse, biloculares, duplici nmft longitudinaliter dehiicefiteii. OvrHtm 
globosum, uniloculars <S^ty/u« subtrigonus, trisulcus. iSf^^ma tubercula 3, 
minute papillosa. Baeoa globosa, unilocularis, oligosperma, nunc siepe 
monosperma, apioe in sty li nasi finuTA dehiscens. PlaemUm 3, parietales. 
Semina ad maturitatem paucissima, angukta. Cstera oranin^ ut in genere. 
Ob8. Perianthium quandocun/jue ultrit 5-partitum lacinise additse sunt 
semper minores. An villi disci stamina nerilia ? 

2. A. J^mita, foliis oblongis serratis Isevibus^ corymbis pedunculatis mul- 

tifloris. 
Azara serrata, Ruix et f^avon SyH, Veg. FL Peruv. et ChU. 1. p. 137. 

Gen. t. 36. FU Peruv, et ChiL torn. 5. ined. t. 465. f. 6. 
Hab. in Chili nemoribus provineiarum Conceptionis, Puchacay^ Itatse, 
Cauouenes et Rere. Rimm et Pavon. h^. Floret Septembri et OctobrL 
Vu^o Corcolen. (V. s. sp. in Herb. Lamb.) 
Fmtejf biorgyalls, com& fer^ globosd* RamuH teretes, MrsutissimL FoRa 
sparsa, petiolata, oblonga, r. lanceolata, mucronulata, gross^ serrata, 
membranacea, utrinaue pilis sparsis omata, laevia tamen et pellucido- 
punctata ! basi ssepius acutluscula, pbllicaria v. bipollicaria, aut nunc 
ultii. PetM vix semipolHcares, dens^ birsutL StipukB foliacese, inse- 
qualissimse, subrotundse, serratae, petiolatse, fbliis propriis simillimse ; 
aitero minimo, iderumque caduco, aut omnin6 abortivo. Flores tripl6 
minore% corymbosi- Corymbi azillares, pedunculati, multi (10-15).florL 
Pedunculua poUicaris^ teres, pubescens, squamulis (foliorum rudimentis) 
sparsis membranaceis hirsutis caducis munitus. P&RceUi capOlares, pu- 
bescentea, 4 lineas longL Perianthium persistens, pubescens, simplici 
ordine ft-T-pai^itum : s^gmenUi lanceolatis, obtusis, membranaceis. StO' 
fmna plurima, disco villosissimo inserta : jfUamenta capillaria, incurvata, 
glabra : anthera subrotundse« biloculares : loculis gibbosis, extrorsiim 
rim& longitudinaliter dehiscentibus. Stylus trigonus, trisulcus. Stigma 
tubercula 3, minute papillosa. Ovarium uniloculare ; ooulii indefinitis. 
Baeoa unilocularis, in styli basi dehiscens. Placenta 3, parietales. Semina 
ad maturitatem pauca, adsceudentia, angulata. Csetera omninb ut in 
genere. 
Obs. Vidi ramulos floribus majoribus, staminibus paudoribus instructos ; 
alios floribus minoribus, atimiintt>us Bumerosis, fitamentis sterilibus plu* 
rimis atque uvario minimo. Anne flores hi sunt masculi; iUi herma« 
phroditi, et ideoque firutex polygamus ? 

Sect. II. ALME JA. Perianthium limbo conniyens, 4.fidum : lobis basi in- 
teriore squamuU auctis ! sestiVatione valvatis. Stamina definite nume- 
rosa, in iasciculis ladniis perianthii altemis ; omnia ^^tilia. 
Folia j tfsn MM gt i g u t ftytrrii ^ a . Stijmke m ig giia/g i^ persietentes. YloteB apicati. 

3. A* integrifilia^ foUis obovatis oblongisve integerrimis glabris, stipulls 

cordatis subsequalibus, floribus sfncatis. 
Azara integrifolia, Ruia et Pavon Syst Veg, FL Peruv. et Chil, 1, p. 138. 

Pi, Peruv, et ChU, tom. 5. ined. t. 466. £ a. 

JEToft. in Chili nemoribus ad Coneeptionem. RuizetPawnu ?)• Floret 

Julio et Augusta Vuigja Corcolen (Y. s. sp. in Herb. Lamb.) 

Afhw 34>rgyali8, erectus, ramosissimua, frondoeus. Ramuli terete% dens^ 

pubesomtes. FoUa sparsa, petiolat% obovata v. oblongo-^ipticay mu- 

cronulata, integ^rima, v. nunc rariiis destata^ coriacea, utrinque plana, 

glabenima, margine partim neflexa, basi attenuata, poUicaria y« bipoUi. 

caria. PekdU suprit canaliculati, subtiis convex!, puDanili^ vix 4 hneas 

longi. SHjmlm % suboequales, persistentes, stipitatse, subrotundo-cor- 

datie, intjBgerrimse, v. nunc nirt dentatsy retusse cum mucromik^ basi 
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n^ obUquie) Bemundales. Fl$n$ epkatlf Aagntiilnliiil^ atinom. et- 
cavatiooibus racheos iiuertL i^pis* axillares, muHiflone) pedunculate, 
p^ndulddy plerumque solitarlie, lon^tudlne ssep^ undal^s. Pedwieuiug 
It^lindri^ai tomentOfu^ Bradfokt ovato-laneedaUe, aeute^ inUli piloar, 
basi concavse, caducse, floribus sestiyantibus longiores. PeriarUhium sub- 
globdsui]^, Aibstantift ciUMum, coriaceum, 4-fidum : hbU ovatis, Acutius- 

Suli«> intiis dem^ barbatis^ sestivatiolie valvatis, basi intericttte sqisaitmlft 
i^vissimi truncate crassiuscul^ subcarnosd auctis I Standna definite nii- 
iiidh)fla (18 V. 16), in 4 phalanges cUm lobis t>«rianthii et ^uainttlls 
(serie perianthii interiore) altemantia, approximata« disco piloso impo- 
sitia : filamerUa capillaria, glabra : cmiherm parvs, reniformes, Dliocdlares : 
hmdis gibfoMisi exteriiis tongitudinaliter defaiscentibui^ Otarimm globo- 
sum, uniloculare : omdU plurimis, adscendentibus, placentis 3 panetali- 
btifl ifisettis. <S^/y/ttf subtngonus, trisulcus. i^/if^fviaiM tubercula 5, minute 
papiUesa* C^era mibi ignota. 

• • • Species Dubia, 

4» A ? wlmirkuL foliis tubrotundOi^vBHbus subMrratis glabris, Itipulis ihi- 
nimis aequalibus, noribus axillaribus &sciculato-paniculatis. 

^oi. in ChilL CMdeugh. I7. (V. s. Sp. in Herb. Ldmt).) 
l^HiAw i1imoi4flshnvi8, Oelmiri fkd^ lUttil tertitM^ fltfltiofti, toftieiB scaliro 
trattsvers^ rimoso. itomtfli tenuissim^ velutini. Folia altema, petiolata, 
subrotundo-ovalia, subterrata, nunc rarihs fer^ ihtegerrima, coriacea, 
utriliqlie glabito, f uprii nitMa, tiiMu opaea, veilisqu^ prmalnuUs teticu- 
lata, atque in earum axillis pilosa, margine obtuso, caUoso^ parUm reve- 
lilto ; tiolliciiria v. sesquipollicaria, Undatn y. mititis lata. Peikii simplK 
dstiini, setniejlindriei, 9-8 Hneaft longif t^muissinii YelutinL Siipvim % 
minuUe, oblongse, squamseformes, canaliculatee, subit^ caducse. Fkres 
axllkties, paniculati, panHL PunieuUB toUiaiise, |«rv8e^ axi abbteiriatis- 
idmo iasdcukte^ toteentosse* Peditetti breVisiiiDL BraaUoUt squamae* 
formes, minutse, caducse. Perianffiium dens^ tomentosum, 4.^partitum : 
taehiUt ovatis, tnargifle <»Mu^, mtitid^ patentibtls. PeMa nulla. Sta» 
n^tut definite numerosa (19 r. 15) ; omnia £ertilia : fikamenta ci^nllaria^ 
glabra, perianthio longiora : tmiherm subrotundse, basi insertse,«xtrors8e : 
VmM$ cotmatift, km^tudlnaliter dehiseentlbui. Otarkm unilociditre t 
opu/w pdurimis, placentis 3 panetalibus insertis. Styltu^ trigonus. SHg* 
nuUa puncta 3, minute pajdllosa. Cs&tera mihl ignota. 
Qm< .^me feres dioid ! 

Tht^ HotndliM^ may be tegatded as cyccupyiflg, in the seiieaf 
ct nataral itffinttiefty an ihtermediMs dtatioo between Roeacece 
and Pr^f^iatecei td etteh of whidi, re^pedtiveiy, tbty iqpprcMch^ 
bo^ hi babii and diara<^it(^ The mamem, like thaw <rf Rd^ 
s&eeoe, »re itstetted in the ealyx, whose segihents are also fre^ 
qtiendy dkpGKsed in a douMe sema; and to Proddacea ihkj apw 
ptomh id th^ iifiikieular ovaritttii, imd in the atnM^ure ami in- 
Mftioti of their seeds. The close relation&iiip di ProMacea and 
TUiMmfi I eonsid^ aa ekariy entaUidied; the chief <ttfttin&^ 
tion «f the tatter family, conmstilig in the valvular cestivatiDn 
of tbeb tApii atid in their maltitoeolar ov arium* I am aware 
that Axara and Pineda have hitherto been considered as be^. 
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longing to separate families; but, I trust, the above description 
will establbh their intimate affinity, and prove that they belong 
to one and the same family. Persoon had referred Pineda to 
Homalitiniy and M. DecandoUe has adopted this indication of 
affinity, but has very properly retained it as a separate genus. 
In the arrangement of Azara, however, he has been less fortu- 
nate, as he has followed the suggestion of M. Kunth, who had 
proposed to place it among the BixmcBf or ProckiaceaSf a name 
which I greatly prefer^ as being derived from a genus that af- 
fords a much better idea of that order than Bixaj which may 
be con^dered as an aberrant member of it. The valvular aes- 
tivation of calyx is not general throughout TUiacea^ for in some 
plants, clearly referable to that family, the margin of the lobes 
is folded inwards, and in Shanea dentata and emarginata the 
lobes are slightly imbricated, and certainly decidedly so in the 
genus Trichocarpus, The large rough prickly capsule of Bixay 
and the entire habit of the genus, correspond so exactly with 
Sloanea, that they may very properly be considered as forming 
the connecting links of the two families ; and as a further proof 
of their dose relationship, I may adduce the thickening of the 
petioles near the insertion of the leaf in both genera, — a circum- 
stance which is not found in any of the other genera that have 
been referred to the Prockiacece, although frequent in TUiacece, 
Some analogies in structure might be pointed out between Proc- 
TdaceCB and Cistince^ on the one hand, and between HomalincB 
and Passiflorea, on the other, but in neither case amounting to 
an indication of affinity. NeUlia^ formerly referred by me to 
the SpircBocecBy may be regarded as forming the rudiment of a 
distinct group, more intimately allied to Homaiina^ being chief- 
ly distingubhed from the former by the presence, of petals, and 
by the very reduced number of its pistilla, which are uniformly 
Tsolitary. The Abatia of Ruiz and Pavon, which M. Kunth has 
doubtfully referred to his Biwinoy appears to me clearly to be- 
long to SaUcaria, with which family it corresponds, in the seed» 
being destitute of albumen, and in its opposite leaves clothed 
with tufted pubescence, as is often the case in Cuphea, and some 
other genera of the same natural family. The following de- 
scription of this curious genus will show these affinities in a clearer 
point of view. ^ 
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ABATIA, Ruiz et Pavon. 

Sptt Litm. POLYANDRIA MONOGYNIA. 
Ord. Nat SALICABIJE, Nobii. 

Cn^M menojAy UuB i tubus brerlgriimig, mbturbinatus : fmuf pilis mutids fila- 
mentosis Dumerosissimis (vix tamen stamina sterilia) munita: limlms 
4-]iartitu8 : laehms lanceolatis, sestWatione yalyatis. Petabi nulla. iS!te- 
mina definiU numerosa (20) simplici ordine I prope tubi odjds baain in- ' 
serta : fiUunerUa complanata, glabra : anihera obtusse, introrsse, bilocula- 
res, ba^imertas keuM» parafieli% lonflitudinaliter deUsoentibtia. Oo*> 
rium liberum, globosum, uniloculare, vuUwissimum. Stylui tere% glaber. 
Stigma parvum, truncatum, pruinosum. CapnUa unilocukris, bi^vis, 
polyspenna, apice defaisoena: vahU aubliipoaia, concavis, medio placen- 
tiferis. PlaoerUcB nunc demimi solutse, ban connate. Semina parva, an- 
gulata, atrofiisca, adscendentia, hinc convexa, inde planiuscula, apice 
ai^ eziguft cristata, baai umbilico prominentl instnicta ; Uiia ewieriar crus^ 
tacea, superfide reticulata ; interior membranacea, pallidior : albumen 
nullum. Embryo erectus, teres, lacteus : ratHeuid cotyledonibus semicjr- 
lindrids pariUn longlore, obtusd, centrifugd. 

Frutices (Peruviani) jmbescentid fasdouieUA cinereo-4omentosL Folia opponta^ 
petkiaiOy e^ttHpulatai tkiy^tteiay erentUa, Flores raoemoH. Pedicelli unt/fort, 
braeted suffuiky toHkuH v. fa$oiculatL 

1. ruffota^ foliis suprk rugosis, antheris oblongis : connectiyo dilatato ! 

Abatia rugosa, JRidx et Pavon SysL Veg. FL Peruv. et CML 1. p. 196. 
Gen, t. 14. Fl. Peruv. eU ChiL torn. 6. ined. t 463. 
, Hab, in Peruvise collibus frigidis ad Rondos, Pillao, et Nauyan.— 
JRuix et Pawn, Yi* Floret a Maio ad Octobrem. Vulg^ in Pillao 
Taucca-Taucca, id est, Acervus.Aceryus. (Y* s. sp. in Herb. 
Lamb.) 

2. A jMUTi/fora, foliis suprii planis, antberis subrotundis : connectivo angus- 
tissimo. 

Abatia imrviflora, RiMt et Pavon L c. 1. p. 136. Ft, Peruv, et ChU, tom. 

5. ined. t. 464. 
Hab, in Peruvise runcationibus drca Muna yicum.— /{uur et Pavon, 

J2 , Floret a Maio ad Augustum. Vulgb Taucca-Taucca. (Y. s. sp. 

in Herb. Lam.) 
Folia magis canescentia, suprit planiora. Floret duplb minores. La- 

cmuB calycina ovato-oblongse. Situs racemorum in utraque idem. 

Species Bogotensis ab amidssimo Kunthio descripta videtur d^ 

tincta. . 

Obs. Stamina quadmplum ladniarum caljdnarum effidunt, sed modo 
unusitato in simplici ordine disposita. Pili faucis ob formse struc* 
turaeque difierentiam viz pro staminibus sterilibus desumptL 

There is another genus, which M. De Candolle has placed 
in Homalina^ namely Jri^toteleay on which I beg to offer a 
few observations. The comparison of this genus with Tri- 
cuspidaria leaves no doubt of its being a legitimate member 
of the family Elaocarpece. In both genera the calyx is five- 
lobed; the petals five, and alternating with the lobes of the ca- 
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lyx ; the stamens are inserted in the calyx ; the anthers long, 
and opening at the top by two fissures; the leaves in both are 
generally opposite, of precisely the tome structure, serrated at 
the mar^n, and furnished with intaimerable minute pellucid 
doU ; the sdpules ^xt small mA deddtidus ; the fruit in both is 
tbree>4)dled ; and the flowers are whit« and pendulous^ The 
structure of the seeds in both geUefa is precisely similar, having 
a flat embryo {daced in the e»itre of very oopkms fleshy albu- 
men. The sUgmata in Tricusptdaria lire disdUct, but utiited 
in Aristotelea^ which has been hitherto considered as possessing 
a simple stigma. The leaves may more correctly be regarded 
as approximated in pairs than as decidedly oppbAte, and they 
are found often alternate, as might be expected, in both genera. 

(T9b§ concluded m omr nsMi,) 



Ne70 Observatims o^i the Blood^Uke Fhgfwmma vb§etoed in 
Egypty Jrabiaf and Siberia, with a View and GAtique of the 
EarJ^ Accounte of Similar Appeartmcee. By Mr C. G. 
Ehbehbebg. 

JL Hfi blood-red colour of waters, and the sc&ttered blood- 
coloured spots which have sometimes appeared so suddenly as to 
excite the wonder, and often the alarm, of thd people of all ages, 
however much the scientific itivestigations of these things may 
have been gradually refined and confirmed^ are still objects of 
much ambiguity ; and, even among ledroed men, thcf knowledge 
of \he causes of this phenomenon is capaUe of fsrther extenmon, 
and of stricter demonstration. In my travels, I have had an 
opportunity of collecting many fkcts residing these app^rafices, 
that is, oo die red colour of the Red Sea, on the blood spots in 
Egypt ; and, during the last journey which I, in company with 
Baron Humboldt, made to Siberia, m a very hitense blood 
colour in a lake of the St6ppe rf Plato w. I shall attetnfpt td 
arrange these factiS along with the appiearances already ktiowtt^ 
so as to counteract the present disposition, created by Chladni, 
to refer all the historical aoeounts of blood-coloUred masses to 
meteoric and cosmical appearances. As it is of consequence to 
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d^inguisfa, by the most accurate investigation, the a{^)earances 
of this kind, which are indisputably meteoric ; so, on the other 
hand, for the sake of comp^son, it must be of consequence to 
\ako\r the genuine characteristics of such i^pearances as are not 
meteoric; and, although Chladni was so much inclined to en- 
large his catalogue of meteoric masses by including in it blood- 
l&e appearances on the earth^s surface, it is no easy matter to 
prove that even a sin§^ one of his examples are really meteoric 

The explanation of die appearances of blood is hi^orically 
divided into four periods, which may be called, 1^^ The tbeo. 
cratic or period of miracles ; My The period of the Hippocratic 
school ; My The physical or natural-historical ; and^ 4^ The 
atmoqihcrical or cosmical. 

The first period extends from the commencement of history 
till the time of Cicero. In the second, the admissibility of 
miracles was questimied, and a belief in a crude and boiled con- 
dition of atmos{dierical and terrestrial moisture was prevalent* 
Pdreic of Aix commenced the third period ; and Chladni, who 
stnmgly reprehended the encroachments of natural historians in 
these matters^ established the fourth. 

We have the most ancient account of blood*coloured water 
from Egypt, in the books of Moses. That was an immediate 
open^tioa of the Almighty, and one of the miracles whicii Moses 
performed in the presence oi Pharaoh. The Nile was red, and 
stank ; the fishes died, and all the water in Egypt was dianged 
in the same manner*. 

After this, the poems of Homer mention the earliest appear- 
ance of a mmilar kind, or the poet took advantage of, at least 
repeated, the natural appearance of blood rain, known at that 

* Exodjos, chap vii. ver. 19.— And thd Lord spake unto Moses, Say unto 
Aaron, Take thy rod, and stretch out thine hand upon the wmten ciTSjgypt, 
upon their stseams, upon their riveiv, and upon their ponds, and upon aU 
their pools of water, that they may hecome blood ; and (hat there may be 
blood throughout all the land of Egypt, both in vesseh of wood, and in vessels 
iif stone. Verse 20. And Moses and Aaiion did so, as the Lord commanded : 
and he lift up the rod, and JOBoote the waten that vdtn in the viyer, In th# 
sight of Pharaoh, and in the sight of his serrants; and all the waters that 
were in the river were turned to blood. Terse 21. And the fish that was 
in the river died ; and the river stank, and the Egyptians could not drink of 
^the water of the river ; and there was blood throughout all the land of Egypt. 
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time, for the purpose of enliv^ing his poetical representations, 
and considered it as a direct encroachment of the gods on the 
established laws of nature. 

If the Bed Sea really has its name from the colour, this 
would be the third historical notice, and is to be placed after 
that of Homer; but the old Jewish records do not call the 
Arabian Gulf the Red Sea; and it is called so only by the later 
translators of them from the Alexandrian. I have mysdf ob- 
served and examined the periodical appearance of blood-red sea- 
water in the Red Sea, and shall here briefly explain myself, but 
in another place more circumstantially* 

This appearance is also frequently mentioned in the Greek and 
Roman classics; and, till those times, these phaiomena were 
generally considered as immediate operations of supernatural 
power, and violations of the established laws of nature. Cicero 
was perhaps historically the first who expressed his doubts re- 
garding the preternaturality of the appearances of blood at that 
time, and attempted to connect these appearances with physical 
phenomena, by directing his attention to the error of cmifound- 
ing the expresss traces of blood, and of the bloody colouring 
of moisture ; and he found the latter to depend on a mixture of 
coloured earthy ingredients. 

From this time till the commencement of the seventeenth 
century, historians have recorded many such natural phenomena, 
thougK we cannot discover that any one has taken the trouble of 
comprehensively and accurately investigating cases of this kind. 
The Hippocratic school gave an absurd explanatimi ; thus * the 
physician Garcaeus, in 1568, says, Uood-rain is rain boiled by 
the sun, and compared it with red urine in fever* 

To introduce into this article Chladni'*s important aim of ad- 
vancing the knowledge of truly cosmical and atmospherical bo- 
dies, it may be of advantage to bring together the notices he 
collected of appearances of blood, previous to the commencement 
of the seventeenth century, according to the following scheme, 
in which I take advantage not only of the work of Chladni, 
but also of the spirited labours of Nees von Es^bepk, to which 
I make some additions of my own. 
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I. Rivers flowed suddenly with red or bloody water, rvitk' 

out any previous rain of that colour. 
In 328 A. C. in Picenum ; in 787 P. C. in Italy. 
As no account is ^ven of the locality of these rivers, it is 
doubtfiil whether both these instances may not be referred to 
the third rubric. Similar doubts exist regarding modem in- 
stances of this kind. Accurate investigations are every where 
awanting. 

II. Lakes and stagnant waters were suddenly or gradually 

coloured, without previous blood-rain. 
Two such cases are found among the notices of early periods, 
collected by Chladni. 

The bloody colour of the Volsinian Lake, in 208 A. C, 

recorded by Livy. 
The similar colour of a Venetian lake, in summer of the 
year 586 A. C. I find in Pliny, that there was a lake 
near Babylon, which had a red colour during eleven 
days of summer. 
The colouring of Lake Wan, in A. D. 1110, may perhaps 
belong to this department, though it was considered to 
be caused by a fiery meteor falling into it. 
Every appearance of this kind requires rigid examination, ui 
regard to the very small cryptogamous plants, which, singly, 
are imperceptible to the naked eye, and whose colouring is visi- 
ble only when a great many of them are together, and also in 
regard to equally minute water animalcula. As the foregoing 
instances were not examined in these respects, they cannot with 
certainty, nay'even with probability, be considered as atmosphe- 
rical productions. 

ill. Meteoric substances, which are usually colourless, dew, 
rain, snow, hail, and what are called shot stars, fall from 
the air red coloured, as blood-dew, blood-rain, and clot- 
ted blood, witlumt the atmosphere being obscured by 
red dust, 
{a) Blood-dew. 
To this belong the two passages of Homer, which, however 
poetical, arc still applicable to rain, and some accounts of 
bloody sweat on the statues of the gods, and on warlike 
armour, which I find mentioned in Livy. 
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The want of accurate inveddgatxui of the cases mendoDed, 
along with the predilection, in every age, for the marvellous, 
induce us rather to direct our attention to the red excrement of 
insects, than to local atmospherical depositions, so rare in our 
time* 

(6) Blood-rains, by whidi rivcars simultaneously do or do not 
assume a red cqlour. 

Appearances of this descripticm have at all times been abon* 
dantly observed, but very erroneously investigated. Many ac- 
counts of this kind have been related as prodigies in the Roman 
History, before Christ* Dio Cassius, in particular, considers 
that the blood-rain which fell in Egypt, in the time ci Octavian, 
must be recorded as a thing very remarkable, because it never 
rmned in Egypt, which is a mistake. 

In the year A* D. 65, during the reign of Nero, blood-nun 
feU, which tinged the rivers wiUi a red colour. 

Two instances are recorded of blood^rain in the sixth century. 
In the eleventh century, one ; in the twelfth, two ; in the 
thirteenth, one ; in the fourteenth, two ; in the fifteenth, one ; 
and in the sixteenth, five. 

The chief difficulty in deciding these single instances, Ues in 
this,— that the circumstances under which they happened are not 
related. Whether it rained from clouds or without clouds, 
whether the rain was intentionally caught, and thus juroved to 
have fallen from the atmosphere ; or whether, frcnn red qpota 
that were seen without or after rain, on objects of different 
kinds ; they merely concluded them to be drops of rain that had 
fallen. The accounts are so brief and inconclusive, sometimes 
accompanied with superstitious and manifestly fahe additions^ 
that we may venture to refer the cases to terrestrial phenomena 
quite within our reach. Whoever reflects how strange and 
trivial the cause of popular alarm is, in r^ard to any thing 
marvellous, may well hesitate in his inclination to draw any 
conclusive theory from such cases. Since Peiresc, during a 
public alarm at Aix, directed his attention to them, every body 
knows that bees and butterflies, the one while extricating them- 
selves from the pupa, the other in their first flying forth in 
spring, or after a long continuance of bad weather, let fall many 
drops of a red fluid, often in surprising quantities, and storms 
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ui^onply favour the extrication of bulterflieB. Tliough nngie 
instanoet nay belong to the ohsn of atmotpherk phenomena, k 
it h^hly prbbaUe that others may be referred to the facts just 
stated ; and, p» regards the former, thevc BMist always be, finom 
a want of oircumstantiaUty in the relation, a doubt whether they 
happened without rad atmospherfoid dust, and do not perhiqia 
belong to the fourth mbric 

(c) Bed snow and hail have been observed only in mocbm 

times. The latter is unquestionably atmospherical, but 
opinion is divided as to the former. They are not of a 
blood oolour, and may b^ eanly referred to the fourth 
rubric. 

(d) SkmUjelly. 

Hed gelatinous matter, like coagubted blood, scattered on die 
surface of the earth in spots or masses. 

Vo^ir histances of this kind have been recorded. The blood<^ 
rm at Balcb, in 86a^ at Lucmie, in 1406; in MannsfeM, in 
IMS; in Sohkge, in Pemeramn, in 1557* 

These eases were irsi observed some time after they were 
believed to have Ihllen fitHn the atmosphere upon the earth; 
and it hence renuMs do«ibtAil whether they were ever in the 
a^oqphere. Me^orie st<Hies, indeed, suggest indications of 
atmospherical formation, but these gelatinous masses point oiH 
no indications of the kind. Indeed botanists themselves are at 
variance with philosophers about the matter of shot-stars, which 
is commonly colourless, and the Tremelia meteorica, which 
Meyen recently described as Actinomyce, may be readily taken 
for a shot-star, if both are generally capable of being discrimi- 
nated. It may be conceived that this is not necessary, and that 
the meteoric mass might assume the organic and vegetable struc- 
ture. To this it may be objected, that the specimens of Tremelia 
meteorica, are fireq^uently found of different ^zes, widiout it being 
probable tilat they are remains of a shot-sbar, espedally where 
they are small, and, as is commonly the case, occur attached to 
animal bodies, and even incorporated with them. It is tha^€»*e 
improbable that it is sometimes formed terrestrially and some- 
times meteorically, because the body exhibits too little charac- 
teristic peculiarity to owe its origin to circumstances so very 
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diflsiimlar. Besides, this supposes that the suddai cmgm of 
organic bodies from unorganized materials may be proved. 

As to the two cases of Lucane and Mannsfeld, it is to be 
remembered, that, in the latter case, the blood-qpots found on 
the soil, CXI the morning after the appeuranee and expioaon of 
a fire-ball, admit of a very simple explanation, that, in seardi- 
ing for something extraordinary, as the sign of a mass that had 
fiEiUen, another fungus was found, the Tele^diora sanguine, 
which Agardh calk Palmella cru^ta ; and which, on account of 
its entirely superficial extension on moist ground, and from its 
striking colour, exhibited completely the appearance of spots of 
blood. 

The thick gelatinous masses of both the other cases is distin- 
guished from the usual matter of shot-stars, the Tremella me- 
teorica, by their red colour. It would therefore be of import- 
ance to examine whether ^milar appearances are any thii^ rise 
than this, with a parucular difference ot colour ; whether they 
are definitdy marked by a peculiar structure ; or whether, in die 
absence of any structure, it can be perceived to be an imngimk 
metemc concrement,-— a nmtter hitherto undecided* 

These considerations do not indeed account (or every case, 
but may contribute to a comprehairive conception of sudi ap- 
pearances, a multitude of uncertmn accounts being of no value ;. 
while single cases, rigidly investigated, give a distinct and satis-i 
factory form to their connection* 

IV. The atmosphere is loaded with red dust, by which the 
rain accidentally assumes the appearance of blood-rain, 
in consequence of which rivers and stagnant waters ap- 
pear of a red colour. 
This red dust has been five times observed, viz. 1. In the 
time of the Emperor Michael III. at Brixen, 869 A. D. ; g. At 
Bagdat, 929 A. D. ; 8. In the Crusades, 1096 A. D. ; 4. By a 
meteor falling into the Lake Van, 1110 A. D. ; 5. At Rome, 
during the Uood-rain which fell at Viterbo, 1222 A. D. 

This kind of appearance belongs more probably to inorganic 
than to organic nature ; and it is to be regretted that the ac- 
counts are so very unsatisfactory. 

So much for animadversion on the meritorious Chladni's col- 

4 
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lected ^)counts of metecnrs from ancient times till the seventeaith 
century. 

As has been ah*eady observed, Peiresc of Aik was very much 
celebrated, in his time, for his various knowledge, he being the 
first who, at tlie commencement of the seventeenth century, by 
judicious investigation, removed a great portion of the supersti- 
tion and error which existed regarding the appearances of blood. 
When, in the year 1608, what was supposed to be a shower of 
blood, gave great alarm to the inhabitants of Aix, in France, 
and the clergy increased the alarm, Peiresc took the trouble of 
searching out the real cause of the appearance, when he found 
that butterflies, which at that time appeared in vast numbers, after 
their escape from their pupa tegument, let fall some drops of a 
red liquid, which caused the bloody spots. As these spots were 
observed in covered places, not accessible to rain, but accessible 
to butterfli^ there can be no doubt about the correct concep- 
tion and explanation of the phenomenon, and a comparison of 
similar and earlier accounts affords the satisfactory result, that 
they alao happened at a season of the year that countenances 
this expIanaticMi. The observation of P^resc has lately found 
its way into all schools and compendiums ; and hence arose the 
erroneous opinion of less observant philosophers, that every ap- 
pearance of blood-rain was caused by the sloughing of insets. 

In the middle of the same century, Swammerdam (who died 
in 1685), in a journey near Vincennes, in France, saw a kind of 
bloody water, at the sight of which he was astonished. He was 
naturally led to examine it more minutely, when he found that 
it was coloured by innumerable multitudes of small red water- 
fleas (Daphnia pulex) ; and, on this occanon, related that an 
appearance, which owed its origin to the same cause, and which 
greatly alarmed the inhabitants of Leyden, had be^i observed 
and known by the professor of medicine, M. Schuyl. Bibl. der 
Natur. 8. 40. 

In the eighteenth century, the knowledge of these appearances 
has been extended by similar careful investigations. Romberg, 
Dr Westphal of Delitzch, the missionary Gonsay, who was in 
Califi)mia in 1746, Linnseus, De Saussure, Girod Chantran, 
and others, have partly become the inventors of new methods of 
explanation, partly the influential corroborators and promoters 

october^^decemIeb 1830. i 
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of tl|e mode of explanation already known. In 1700, Rombeig 
observed a shower of blood, that excited universal attention, and 
which he could the more satisfactorily show to be produced by 
the first flying forth, and the casting of bees, the more evidently 
that the phenomenon in the place around the bee-hives themselves 
was remarkably striking. 

In 1711, the Rev. Mr Hildebrandt found insects in red ram- 
water, at Orfflce, in Sweden. 

In 1716, Dr Westphal, of Dditzch, observed red spots on the 
leaves of plants at Grafenhainchen, not far from DelitziA and 
Wittenberg. He was not inclined to consider them the produc 
ti<m of insects, but real red dew, colouried by a combination of 
sulphur. 

The misGnonary Gronsag, by observation in 1746, broug^ 
forward a new mcdiod of explaining the appearance t)f red wa^ 
tcr, which Elaproth introduced, but seems to have misunder-t 
stood it Aceording to the Spanish original, Oonsi^ saw at 
California, hot springs in the sea, whidi were visible at the ebb 
of-the tide, 'but cdvered at full flood by Che sea. During ibU 
tide, the 86a at that place ajqieared, to the extent of two- miles 
and a h^,' of a bluic^-ted colour. Here there was evidently 
a chemical operation of the sea-water mingling with the qpring-* 
water. 

Linnseius also observed, that water, with a red colour Kke 
blood, maybe produced by an immense increase of small red> 
aquatic animals, whidi he, vrith Swammerdam, takes to be the 
Monoculus pulex. Agardh, however, has recently dissented 
from this> opinion, believing the animal to be the Cyclops qua- 
dricomis, which is a similar, but yet a very difierent animal, 
and whidi he himself observed in Sweden, under similar cir- 
cumstances ; while the Monoculus pulex is never of a lively red 
colour. Schoe£Per, in his Treatise on the Water-flea -(s. 58), 
takes it for the Monoculus pulex ; therefore both animals must 
be referred to, as it is not to be supposed that a number of na- 
turalbts, of close observation, should have committed the same 
error. I have never myself, indeed, had an opportunity ^ seeiiig 
the Monoculus (Diq>bnia) pulex of a lively red colour, though 
I have yearly observed blood-red marsh-waler coloured by the 
Cyclops:— Agardh^ Nov. Act. Nat. Cur. xii. 2, p* 788. 
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Liniueii«v alao^in.bis joumey thimigb West Gotfaa, appears 
to have first observed the colourii^ substance, which, in red 
snow, has reoentlj caused so much investigation. 

As the red nan at Brussek in 1646 had been tested by a dis- 
tillation of the water, Dr Thomas Rau, in the same mimn^, 
made chemical experiments on the bloody rain-water at UJm, of 
l£th November 1755. He indeed beheved that the then fa- 
vourite medianical mixturc of sulphur with water might be in- 
ferred fixxn faisexpcrimasts; but, from them, it is more probable 
that the ookmr was caused by organic corpuscuk in the water. 
BgA cxobb appear very amilar, and, by a more rigid and com- 
prehensive investigation, mig^t have affi>rded a very different 
result — ^Nov. Act. Nat. Ciir.:ii. p. 85, seq. 

The blood'^ain atLucamo, in the sou A of Switsseriand, of 
14th October 1755, was connected with red atmoq>heric doi>rt, 
and is hence of great importance to Meteondogy.*-/diti 

At the same time there fell remarkable .blood-KH)loiired water, 
caused why vokanic operations. The qsrings near the city of 
MequiiK(E, west of Fez, after a great volcanic explodon, flowed 
ahanately with red coloured. water.«-^/&td. p. 90. 

In seamen^s journals that treat of appearances of blood in sea- 
water, we must take into consideration the possibility of very large 
marine animals actually shedding blood, that may colour a calm 
sea to a<xm^derable extent. Johnson, de Pisdbus, takes notice 
of this appearance in a unicorn fish, whence it is quoted by 
Baeck^ in his treiMise on the swoniUfish (IstiophoruB).-*«-Acta. 
Nat. Cur. viii. p. 212. 

De JSaussure, in 1760^ first examined, chemically, the colour- 
ing, matter of the red snow, and found it to be a vegetable mass, 
on which account he was erroneously inclined to take it for the 
pollen) of flowers.**- Voyage xlana les Alpes, ii. § 646. 

Towaixis the- condudon of the 18th century, observers wit- 
nessed other causes of blood colours. In 1790^ a pond at Gie- 
bichenstein, not far from Halle, exhibited a blood-red colour. 
On this occa;ffioii Weber observed that the colour was caused by 
very small mioxTsoopic animals, whose figure resembles that of 
MiiUec's Cercarta viridis.*-*- Wagner, Naturkunde & Lander- 
merkw. 1. Th. p. 143. 

Inl797 G'txod Chantran, who observed an entirely similar ap. 



Digitized by VjOOQ IC 



182 Mr C. G. Ehrenberg^s Observations ott the 

pearance in France, examined it more accurately, and thereby 
opened a new field for investigation. He observed the water of a 
pond to be of a brilliant red colour (rouge eclatant), tl^ shade 
of which was between cinnabar and carmine. It fortunatdy oc- 
curred to him, not only to prove the colour of the water chemi- 
cally, but also to observe it with the microscope ; and, as We- 
ber discovered, he found that the cause of the colour was, m 
animalculse, not visible to the naked eye. He took them for 
a species of the volvox, having some affinity to the Volvox glo- 
bator, but still very different. These are the first facts by 
which we are informed that real infusoria could, in early times, 
cause alarm among whole districts and communities. Girod 
Chantran attempted to colour the magnified delineations of these 
animakule with their own bodies, using them as a pigmatit, and 
was so enthusiastic about the beautiful and vivid colour, that he 
recommended the preparation of them as a very lucrative specu- 
lation, pnqx>sing that artificial lakes should be formed, capable 
of being dried at pleasure, to obtidn the valuable colouring 
matter. No one had before raised the infusoria to so b%h a 
political value. He calls this red infusory animal Volvox lacustris, 
but has not described it more minutely.— Bullet, des. Sc. Nat. 
de la Soc. Philomatique. a. 6. 

As every department of science has made great progress in 
the 19th century, the knowledge of these appearances, and c^ 
their various causes, has been greatly extended. 

Persoon examined a matter entirely similar to coagulated 
blood, that appeared on damp soil on road sides, and found that 
it had a vegetable structure, and belonged to the species of 
mushroom called Thelephora, on which account he, in 1801, 
described it under the name of Thelephora sanguinea. Fries has 
lately joined it with the (Thelephora) Phylacteria Crustacea, and 
Agardh'has more recently described it as an Alga, under the 
name Palmella cruenta. 

The reddish saltrbeds which Andreossy observed in the na- 
tron lakes of Upper Egypt, are not so closely related to these 
appearances, though I find them brought forward by Linck as 
an instance of blood-red water. In my journey with Humboldt, 
I saw a similar rose-red colour in the salt lake Elton, in the 
steppe of Astracan ; it did not apparently belong to the water. 
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but to the saltt and faded on being dried.— Descr. de TEq. H. 
Etat Moderne, t i. p. S79; Lhickj Phys. Erdbeschreib. 1. 



Science, in this respect, received very important additions in 
1815, when an appearance of this kind in a lake near to Lubo- 
dn, in the south of Prussia, excited the attention of the people. 
Red, violet or grass-green spots were observed in the lake. It was 
the end of harvest. In winter the ice was coloured with it three 
lines in thickness on the surface, while beneath it was colourless. 
The inhabitants in the neighbourhood, like the Greeks in Homer, 
and the Arabians at Easwini, prognosticated great misfortunes 
from the appearance. It fortunately happened during the active 
labours of the chemist Elaproth, who took an opportunity of as- 
certaining the chemical ingredients of the colour. He found 
that au albuminous vegetable matter, with a particular colouring 
matter very similar to indigo, produced the appearance, and 
concluded the decomposition of vegetables in harvest to be the 
cause of the appearance, which could therefore only take place 
in harvest. The transition of colour, from green to violet and 
red, Klaproth explained by the absorption of more or less oxy- 
gen. This fact shows how a chemist of accurate observation 
may be able to discern the real nature of organic matter, and 
where the investigations of the botanist must cease. It is very 
probable, that, in locality and position, a botanist, practised in 
the examination of microscopic bodies, would not have disco- 
vered decayed vegetable matter, but perfect vegetables. The 
transportation of the water to Berlin in dose vessels, must indeed 
have entirely destroyed them, and their colour may thereby have 
mingled more intimately with the water. Scoresby mentions 
that, in 18^0, he observed the water of the Greenland sea striped 
alternately with green and blue, and that the particular colours 
were produced by small animalculse. He reckoned in a single 
drop of water 26,450 animalcules; hence reckoning 60 drops to a 
drachm, there would be in a gallon a number one half of the 
population of the globe. This coloured water, to an extent <^ 
&* of latitude, fbrmed one-fourth of the surface of the Greenland 
sea. The animalculae observed by Scoresby, Were small medusa- 
like creatures, from one-third to two-thirds of a line in length. 
The water had the smell of oysters.— Scoresby's Ace. of the 
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Arctic Regions, vol. i. This observation does not indeed im- 
mediatdy bdong to the bloody colour of water ; bat, as it clearly 
indicates the abundance of microscopic organization in the. sea, 
it was thought advisable to attend to it. 

Thou^ a viuriety of observations had been made at an earlier 
period on red snow, the voyage of the English Captain Boss 
in 1818 and 1820, affivded particular facilities for a varied 
and fundamental examination of this subject. The red moun- 
tains in Baffin^s Bay, of 6 English miles long and 600 feet 
high, showed that their colour was caused by large flakes of 
red snow scattered upon them ; and this phenomenon has not 
merely beea noticed, but the jcolouring substance has been col- 
lected for examination. It was at first taken for birds^ mute. 
Francis- Bauer, a microscopic and botanical investigator, and 
the chemists WoUaston land Thenard, kept the substance for 
examinaticHi. Robert Brown, Hooker^ Sprengel, Agardh, De 
GandoUe, and Ghladni, have given their opinions concerning 
it, imd, more recently, many other natundists and pbib«>pbers. 
All, with the exception of Chladni, agree that the colouring 
matter is a vegetable substance; and botanists unantmously 
dedare it to be. not a decmnposed dead substance, but a living 
V^tableorganiaEation. It has been variously arranged l^ au- 
i}»onyhsske have arisen tiie fc^wing 83monyms for the colour- 
ing body. Is the Uredo nivalis of Biuer a genus of Alga ?• By 
what affinity is it ^connected with tiie Confervis flimplicts^mis, 
and theTremella cntenta.' Roi)ert Brown: PaJmeUani'OaHsy 
Hooker: Lepraria icermesinay Wjrangel: Prcftdcoccus kermesi- 
mtSf^Agardh : CMcn^ococewm^ Fries: Yaucherise radieatse aflinis, 
Spiengel : Alga, IHviset Nostoc aiBnis, De CdOndioAi^i SphcBretta 
nivalis^ Sommerfield^ Protococais fmkxliSy Agardh. The Jast 
mentioned jiatne miist be distinguished fromthat of the more 
complicated Protococcus nivalis, which Greville ireceived frmn 
€aptasn Carmichael fromtlie shdrescf the island of Lismore, 
which Agardh conodera as an entirely genus, and calls it Hie- 
kiataooccus GiteviUii. 

W© cannot admit the pfaantastie ^opkiiohs^ tb«rt these bodies 
aareform^ m the snow through the fnflue»ce (^thesolaa* rays, 
but oohsider tiiem as iuMtmga bodies b^enrght ftota another situa- 
tion and>dep6|ited on the mew; and^by tlierndtiiig of< whiefi. 
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they collect in masses, and thus produce ike red-^oured 
patches. 

In melting snow, we in general observe, every year^ that al- 
though it appears dazzlingly white before it melts, 3ret it may 
soon be perceived during its melting, to disclose traces of dust 
which has been mixed with it by the motion of the atmosphere, 
and which gradually assumes a darker earthy hue, and at length 
produces a spotted black surface. It is very probable that the 
snow-plant, during sunshine, may still farther develope itself 
and increase. 

Most botanists agree in this, that these bodies belong to a 
kind of Alga. Bauer alone says that they are of a mushroom 
form, of the genus Uredo ; and Wrangel, that they are of the 
liehea form, of the genus Lepraria. The observations of 
Wrangel are toa convincing to be ova-looked. Agardh has 
looked upon the matter in the same light ; but it appears^ to me 
that with these must be conjoined the observations of the Prior 
Biselx of St Bemhard, Charpentier, Meisner and Chladni, and 
which throw into the back ground the doctrine of equivocal 
generation. The idea of infusory animals is to be entirely re- 
jected. 

The preservation of these red bodies in snow-water for the space 
of five years, according to the testimony of Agardh, seems to me 
opposed to the nature of alga, and would rather prove that they 
are bodies which do not belong to the element of algae, and 
which do not develope themselves in it. As land vegetables, 
they belong either to the lichen or the mushroom. The sim- 
plicity of the structure ranks them closely with the mushrooms^ 
and no good reason appears why they may not be denominated 
Lepraria nivalis. In my Silvis Mycologicis I proposed this 
arrangement, and I have, after frequent repeated observation. 
Still the same idea. 

At the commencement of the year 1819, Chladni wrote his 
celebrated work on fiery meteors, which I here particularly re- 
fer to. He was at that time acquainted with the chemical ana- 
lysis of the substance in Thomson^s Annals of Philosophy, 
January 1819, and with Bauer's botanical explanation of the 
colouring body. The former, which proceeded from the con- 
jecture that" the substance might be birds uuite^ to which the 
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experimaits were always directed, but which terminated in the 
result that it was a v^table mass, and probably a cryptoga- 
mous plant, had irritated Chladni to such a degree, that he 
complained, sect. 388, of the valuable meteoric dust being thus 
wasted by the absurd interference of chemists. In sect 885, 
he says that chemists and physicians pretend to know the qua- 
lities and origin of this material better than naturalists. 

{To be concluded in next Number,) 



Observations on the Greenland Sea as connected with the late 
Disasters in Baffiris Bay *. By Thomas Latta, M. D., 
Member of the Wemerian Society, with a Map. Commu- 
nicated by the Author. 

It is only thirteen years since the higher latitudes of Baffin''s 
Bay have become famous in the annals of the whale-fishery, 
and, during that short period, no less than seventy sail, em- 
ployed by our own countrymen in that trade, have been de- 
stroyed, causing not only a national loss in the destruction of 
much valuable property, but great misery to the niunerous 
families who were dependent on the success of the various en- 
terprises. The frequency of these disasters may be considered 
as a sufficient apology for our presuming to suggest such means 
as may tend to diminish the chance of their recurrence. It is 
true we cannot form any plan, consistent with the prosperity of 
the voyage, by which the dangers may be entirely averted, be- 
cause these, for the most part, depend on the movements of the 
ice, which are very irregular, being controlled by every wind 
that blows ; yet, on viewing the peculiarities of the track pur- 
sued by the navigator, and considering the changes effected in 
these by the advances of the season, we may be able to propose 
some changes, calculated to diminish the risks inseparable from 
the present system. 

• Dr Latta having visited the Greenland Seas, as our readers will recol- 
lect from his former papers in this Journal, his observations may be received 
as those of one experienced in the nature of arctic regions. 
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In the history of the whale-fishery, there are mentioned three 
different quarters in and adjoining Baffin^s Bay, which are 
visited ior the capture of whales. T^he first of these lies along 
the east side of the bay, extending from the entrance of Davis^ 
Straits northward by Disco, to about the 73d parallel of lati- 
tude. The southern half of this tract is genendly open early 
in the season ; whilst its nuure northam extremity is seldom navi- 
gable till late in July, and is even then very hazardous. It was 
in former years numerously frequented by whales, but is now 
entirely deserted by them. The second station, usually called 
the ^^ South-west Fishing>ground,^ lies along the coast of Lab- 
rador, and about the entrance of Hudson^s Straits. Though 
this, from its position, is accessible at all times, yet the whale- 
fishery is prosecuted there under many disadvantages, and not 
a few dangers ; for not only have the whales become very scarce, 
but they are to be seen only in spring, when the weather is ex- 
tremely cold, and the nights long and dark, and are to be pur- 
sued occasionally among heavy- washed lumps of ice, exposed to 
all the fury of the waves from the Atlantic. This station was 
the chief source whence blubber was derived this season. Fisher- 
men, however, seldom do more than call at this quarter on their 
way northward. Indeed, during the present season, some of 
our most enterprising fishermen considered such a visit as a 
waste of time, and, on doubling Cape Farewell, took their course 
directly northward. From the scarcity of " fish"' on the coast 
of Labrador, and the absence of them along the eastern shores 
of Baffiii^s Bay, whale-hunters are now constrained to seek their 
prey in higher latitudes, pursuing it even to the regions adjoin- 
ing Lancaster Sounds, which is the third station we have to no- 
tice. Wliales are found there in great abundance, but they are 
yearly becoming more scarce, and much more shy than when 
first fished. Though this station was discovered by Baffin up- 
wards of £00 years ago, it did not become famous for its whales 
till 1817, when Mr Muirhead, master of the Larkins of Bor- 
rowstounness, penetrated these unfrequented regions. Encour- 
aged by a ^^ dean ship"^ and a natigable sea, he sailed north- 
ward, at what, in those days, was considered a late season,— the 
beginning of August, much to the terror of the crew, who, 
nevertheless, filled the ship with blubber in ten days ! In the 
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foUowing year (1818) the Discovery Sbipe, cemnmadtd by Cap- 
tain Ross, penetrated the deeper parts of Baffin^s Bay, and found 
tbem swarming with whales. Since that disoovery this fishings 
ground h2» been annually resorted to by our wbal^^ notwitb- 
AtandiDg the many fold perils of the voyage, of whieh we diall 
now endeavour to give a general view. > 

The whaler of the present day generally reaches the ice at . 
the entrance of Davis^ Straits about the end of March or begin- 
ning of April, amidst foga and tempests, extreme cold, and long 
dark nights. He inunediately commences his search after whales, 
hoping to find them in their andent. haunts, but seldom meeting 
with any thing to encourage his delay; he, through the.inju'* 
dicious orders of his employers, or his own misguided zeal, im- 
ottdialely'Stretcfaes northward towards the repons where whales 
are. •abundant. Two routes lead thither, the one along- the 
eastern, the other along the western side of Baffin's Bay, the sea 
in the middle being, at this early season, totally unnavigable, 
from the vast quantity of ice formed during winter. Bemg 
aware of the great advantage of an unimpeded western passage, 
his first business is to seek it out There the sea is sometimes 
opened by the south-west wind, which, as in the Sjntebergen 
seas, prevails during spring and summer, driving the ice off the 
land. He very seldom succeeds so early in the season, and in 
theattempt is in great hazard of being ^^ l»set,^^ for unless the 
wind prevents it, he will always £nd the western shores of the 
sea, in 'the frozen regions, more hampered with ice than the 
eastan. Besides, the irregularities of thecpast of the west land, 
and the course of the great soudierly current^ which is only 
sensiUy felt there, are very inimdoal to sucli an attempt. From 
Home Bojf^ in Latitude 68^ N.^ down to. the Arctic Circle^ the 
land stretches out into the bay« forming a promontory, which is 
<^ppoBed to the course of the current This promontory, assisted 
hj the many icebergs stranded on: its shallows^ airests the drift- 
ing ice, to the Jiinderance of the navigator^ farther progress, 
who, anxious to ^reacb the waters where whales abound, is in« 
dueed Xo try the more dangerous «aslern passage^ whick, though 
pregnant throughout with difficulties^ does not. become emi- 
nenitly .perilous until he gets beyond what.caitttituted> the north, 
^jvlknits-ofih^ station I frequented by the^old fisheiunen, who 
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had always a supenticious dread of the latitude of The DrotT^ 
Thmmb. Beyond thia he has daily to oontend with increasiDg 
dangers, compared with whkh the hazards of the Spitsbergen 
fishery are yery inngnificant, and, as he nears Melville Bay, he 
gets into a region, bearingbothonsaiandhHid, the most fright- 
ftd impress of the terriUe power of the dismal winter in those 
£M*lom regions. Throughout several hundred miles of coast, 
the soil is buried under mountains of ice, which must have been 
accumulating for ages ; the seaward limits of diis tract terminate 
in a terrible, pfiecquce, from one to two thousand feet high, frag- 
ments from which, weighing thousands of' millions of tons, con- 
stitute the icebergs seen drifting about in the sea, and often 
aground in water some hundred of fathcmn deep. From the 
cavernous. base of this frozen shore, an icy plain in many places 
tdces its origin, stretching ten or twenty leagues out to sea, re- 
tmnmg its siite unmoved, till subdued by ^ warmth of advan^ 
dng aamaxt. Field*ioe of this description, studded with ice- 
bergs i^Dound, -which assist id its formation, is common on the 
shores of Bafihi^s Bay, and the coast of Old Greenland, whence 
it is called ^ Laafid Ice^ to distinguidi it from the fields, floes^ 
icebergs, &c., which are seen drifting about in the sea, and 
are called ^^ St€^Ice? The former is fixed, the latter is de- 
tadied,diffi9Tences on which depends the possibility of- navi- 
gating these regiotts in. spring, for all along the eastern shore, 
unless prevented by adverse winds, the separated ice recedes 
from "that which is fixed ; thus, a channel is formed alcnig the 
seaward Knntsof the land portion, increasing in width as the ice 
is dissolved. Itisthrou^ this channel that the whale>fidber 
pushes his way northward ;* but, in early months^ the ice con*- 
timdng tminfiuenoed by the season, this opening is a^ best but 
nanowy often partially obstructed, nffer^ng only a tedious and 
mtricate nsrvigation; frequently it is entitely ^lilevated, caus^ 
mg a most irksome detentiom fbi* weeks, and even months. -Nor, 
is this idl, ibr in proportion to the strength of- the gale^ so is the 
force with which the ice is hurried towards the shore, then the 
ititttiition of ^ the mariner caught in the drift becomes one of ex- 
treme ^anxiety. ' -While yet a -little **^open water'* remains, he 
seelcB'tiie lee of some iceberg aground, or some 'CKek in the 
margin of the ;}aiid>ice/ or ofithe bigfidd or Doe^ Which drifts 
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down upon him, into which he may thrust his ship. If no 
situation is found, the crew ply their ice-saws, and cut out a 
dock, where they may safely remain till the ice recedes. Such 
a situation in the land-ice, if it is sufficiently stroi^, is prefer- 
able, being free from the revolving movements of the detached 
masses. Often, however, their labour is unavailing, their re- 
treat, obtained by so much exertion, being unable to sustain the 
tremendous pressure, is rent in pieces, and the ship it ocHitains 
destroyed. Melville Bay, the vortex in which our ships are 
usually engulfed, is very formidable, on account of the occur- 
rence there of such phenomena. It is quite unsheltered from 
the prevailing winds of the season, which fill it with the ice of 
the neighbouring sea ; it is at the same time protected by the 
form of the land, from the influence of the currenu, whidi, in 
the open sea and along the western shores, are ever in opera- 
tion, carrying off the ice to the southward. In this bay, hc^^e- 
less indeed is the case of the ship, pent up among accumulating 
ice, and caught by the tempest Seamanship is utterly un- 
availing, the destruction of the stoutest ship is the work of a 
moment, and the crew is abandoned to all the rDiseries of a 
fearful climate and a snow-covered region. 

It was in this bay that the Isabella and Alexander, discovery 
ships, were frequently in great jeo^Mirdy. Particularly, on one 
occasion, during a south-westerly gale, the ice was forced in 
upon the ships with such vidence, that every support threatened 
to give way. The beams in the hold heg^Xi to bend, the iron 
tanks settled together, and the Isabella was lifted up several 
feet ; fortunately the ice receded, and she was liberated ; but so 
vident was the gale, that her anchors and cables broke one after 
another, and she ran foul of the Alexander with a tremendous 
crash, breaking anchors and tearing away their chain-plates. In 
this dilemma, they perceived a field of ice bearing down on 
them, and a reef of icebergs fast aground on the lee. They 
endeavoured to saw docks in the field, but fortunately it was 
too thick iat their longest saws, for the ships had scarce esciqped 
when the part of the field chosen for the dock came in ccmtact 
with a berg with such violence, that, notwithstanding its great 
thickness, it rose more than fifty feet up the icy precipice, then 
suddenly broke, the elevated part tumbling back with a tre- 
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mendous crash, and overwhelming with its ruins the very spot 
previously chosen for safety. 

During die present season, our whaling fleet encountered un- 
paralled disasters in this bay. The storm blew furioudy from 
the south, driving before it congregated fields, floes and ice- 
bergs. The mariner viewed the coming evil with dismay, and 
placed bis frail bark in the ice-haven he had cut in the field 
that was fixed on his lee, beneath the further verge of which the 
waves lay in slumber in the dai*k icy caves that skirt Melville 
Bay. The ice was urged onward in wild disorder, with fear- 
ful grinding noises, until the frozen masses coalescing, the pres- 
sure became so great as to overcome every resistance. In 
the midst of such agitations, many an unfortunate wfaalor was 
destroyed : ^ome were fairly pressed out of the water, the ice 
piercing their sides, then recoiling, the vessel sank into the deep. 
One ship was pushed under the bottom of another, yet they 
both rioted when the pressure subsided. In another case, the 
ship was thrown on her beam ends, and the field in motion went 
right over her — she was abandoned as a wreck, and, according 
to the laws for regulating the whale-fishery, became the property 
of any one. A gang of plunderers sawed her out, and, in de- 
fiance of the authority of their masters, possessed themselves of 
the rum casks. They revelled in all the glories of inebriation, in 
defiance of the rigour of a Greenland climate, until an end was 
put to the strange scene by a change of weather and want of 
rum. 

There can belittle doubt that Melville Bay is never free from 
ice ; nay, it is highly probable that it is at all seasons as much in- 
cumbered with it as any quarter of Baffin's Bay — a supposition 
which is not only favoured by its geographical position, but is 
also corroborated by the experience of our mariners. It will also 
be remembered, that piDor Sacheuse, who accompanied Captain 
Boss, on being interrogated hy the Arctic Highlanders who in- 
baUt the regions north of Melville Bay, informed them he came 
from the south, they dbbelieved the assertion, saying there was 
nothing but ice there. The ice in this bay was unusually 
abundant during the present season ; and it is more than pro- 
bable, that the southerly wind had prevailed for many months 
previous, because the ice of last winter's formation was much 
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lifter than usuai^ in oonsequenoe of die atmospbere havtftg 
been rendered more temperate by tbe cunr^ita cif wanner mr 
coming up from tbe south. If the wmd really did prevail 6om 
that quarter, it follows tbat no ice could escape from Baffiu's 
Bay, but would accumulate there, completely covering the sea, 
which might have been the cause why so many whales were seen 
in* the open sea to tbe south^wtstwaid. We may tiao iwlian^ 
in cQrrob«ratio& of tUs supposition, that when our sh^mvecked 
Mari ners, having travelled over the ice, reached the shcMrey they 
found, in the huts, the uttburied bodies ot the native famiKes, 
whohadapparently all perished from famine, having, in all pro- 
bability, been deprived of the opportunity of catching thote '«ea 
animak on which* they Jive, by the • drifting iu<^ the ice on the 
coast by.tiie oontinued-south^y twind* 

. The iriiide^fisber sdddm spends less^ than threes connaBoniy 
four, tedious months^ in ^> botmg^ warping^ and etming'^ hitf 
way through, tbe entanglements of this iey channel^ and 'if he 
escapes shipM^reck or pemmnent detention,' he arrives at an open 
sea to the westward^ entering on the scene of his^-whaling opera- 
tions about the end of •. Joly^- The whales commonly reoaain in 
these r^ons till August is well advanced, when they take their 
departure south waftls<: Adjoining Lancaster Sound, as had 
been- ^noticed by Baffin himself, the land^ice under the< sea^ & 
mits, of wfaich whales take^refuge, is commonly stiil fast to the 
aho]»,rpf-thare the whal^ ocnnmencesa brisk attack on his prey^ 
— soon completes his cargo, — and in a few weeks, with a merry 
heart, prepares to return home. Thie masses of ice which cause 
so much embam^sment in hisoutward passage, have now yield- 
ed to the benign influence of the season^ and theeaseof hid 
voyage •hom6W4rd6 forms a pleasing contrast with hi»' former 
toils, iand -the- same nav^ation-wbich cost him months €f Anxious 
labour Jbeibre^ is now-efiected in a fewda^s.- 
Now^ what does suoh^ a view suggest- P Oiir ships Hsail about 
the (end ^f- February ©r beginning of March,- reach the- ice 
early in^ApriH and generally d<y nothing till the beginning of 
Augusts' They are detained aH that time by the ice, whidi 
^my hdur^thi^atens themwkh d^sr^ructibn^ and which is reduc- 
ed, tomnt atom of what 'it was by the time they are clear of it« 
VeryJittfe of the ice is destroyed during Marehj April, and 
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May ; it is the iramith of June, and especicJIy of July and 
August, that melts and breaks it up ; so that a vessel entering 
Davis^ Straits early in July, will probably reach Lancaster 
Sound as soon as if she had followed the present plan, and 
started three or four months earlier* By such arrangement, the 
tract through Melville Bay, by this time rendered much less 
dangerous, might, in most seasons, be altogether avoided ; for,* 
at this advanced period of tlieyear, mudi of the ice having he&ck 
drifted out into the Atlantic, and the retiiainder reduced by the 
warmth of the atmosphere, and spread abroad upon the surface 
of the sea, may very probably permit a passage across to the 
west land in a lower latitude ^. This arrangement evidently 
possesses great advantages t)ver that at present pursued. By 
it the period of the voyage might be shortened one-third, pro* 
ducing the saving of an equal proportion of wages and provi^ 
fflons, and perhaps a reduction of premium of assurance would 
be the comequence, because the gales, fogs, heavy ice, and long 
dark ni^ts of spring, would be avoided, much tear and wear 
would be saved, and the risk of loosing the vessd much dimi^ 
nished. 

I am aware that there are argunieDts in favour of early voy- 
ages of no tnfling importance ; thus, there is a chafice of falling 
in with a few of the scattered fish which may sometimes haunt 
' the south, west fishery ground, and as these are to be met with 
only in the banning of spring, an early voyage becomes indis^ 
pensable. But it must be kept in view, that whales are ge- 
nerally very scarce in that quarter; that they often desert it 
entirely, and are numerous only on rare occasions,'or when the 
sea to the northward is not open« Thik station^ is also disadvan-- 
tageous,.by being exposed . to the storms-of the Atlantic, 
with heavytrndnnrash^ice^ dreumsta^oes unfavourable for the 

• Such a course was followed by Captoin Parry with little oppositioa, 
though it must be mwitioned, that the Dundee of London three or four years 
ago, attempting* such in a still lower latitude, got endocked in a floe during a 
jpUe^ T«dier» she.wa^ ^Sitm ftat and- detoioed through the winter ; the crew 
were supplied with »iMK>vi«ottfrom tbe^redcoC a Du^diiiian.whe,.undet si-' 
milar circumstances, had been abandoned. The Dundee wa» earr^ jw the; 
drifting ice through Davis' Siraits, and was not liberated till the spring of 
the following yfear. 
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whale-fishery. It thus rests with those who engage in this bu- 
sinessy to judge whether the advantages of an early voyage more 
than counterbalance the numerous disadvantages attending it. 
Very few captures of late years have been made on the south- 
west fishing-ground ; so few, indeed, that some of our experi- 
enced fishermen consider it a waste of time to visit it. Indeed, 
on mature deliberation, we doubt not but every one who knows 
any thing of the business will condemn the present disastrous 
system. Every yeiEir our fleets make hair-breadth escapes, — 
every year one or two vessels arc lost, but such evil being small 
in proportion to the risk, is actually little thought of. It is on- 
ly when the calamity becomes general, as has been the case this 
season, — when ten, a dozen, or a score of vessels are crushed 
to pieces, — when fifty or a hundred thousand pounds^ worth of 
jwroperty is sent to the bottom of the sea,— when we have eight 
hundred or a thousand families thrown destitute for the winter, 
' some bereft of a father, a brother, or a son, — and when oil rises 
to fifty or sixty pounds a ton : It is only after such complicated 
misfortune that we hear of it, and that too with a vengeance. 

Having thus given a brief sketch of the prominent peculia- 
rities of this perilous voyage, and adduced ample reasons why 
the present plan of conducting it should be abandoned, we 
shall conclude our remarks for the present, by recommending to 
the enterprising, a method by which the valuable produce of 
Baffin^s Bay may probably be obtained with comparatively little 
risk. . 

It is the opinion of experienced fishermen, who have spent 
half their lives in Greenland, that the sea in the higher lati- 
tudes of Baffin^s Bay, if it freezes at all, is covered with ice late, 
and is very early broken up. Adjoining Lancaster Sound, across 
to the Arctic Highlands, and down along the western ^ores of 
the bay, towards the 68° of latitude, they find it always free 
from ice. In the above opinion, they are supported by the ex- 
istence of tribes of Esquimaux inhabiting the head of the bay, 
who are dependent on an open sea for subsistence, who told 
Sacheuse, that they were the only people in the world, and that 
the water adjoining their territory, was the only place free from 
ice, rendered it necessary in their opinion, that Sacheuse and 
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his fnends must have come from the moon. Indeed, if we re- 
flect on the direction of the currents in the bay, and that there, 
as in Spitzbergen sea, northerly gales may prevail during the 
more inclement months, we may conclude, that, notwithstand* 
ing the lowness of the temperature of the water, it should be 
nearly free from ice *. Now this open space has been found 
most abundantly frequented by whales, and is perfectly habit- 
able. If so, a number of men suitably equipped might establish 
themselves on the coast, passing the winter, and during the pro* 
per season might secure abundance of blubber, as they were 
wont in former times, on the shores of Spitzbergen, and so fur* 
nish cargoes for vessels visiting the country at a safe season of 
the year, manned with no more hands than what would be suf- 
ficient for their navigation. Independent of the wealth pro- 
duced by the sea, the land abounds in black, white and red foxes, 
whose skins are valuable, being covered with a soft fur. * No 
doubt such an establishment could not flourish over a few years, 
as the whale, wise beast ! soon deserts the scene of persecution. 
Nevertheless, at present it might be a speculation of importance, 
not only to those who engage in it, but might prove useful also to 
the miserable natives, who, amidst the most severe privations, 
have continued so long in this forlorn part of the earth as to have 
outlived even the tradition of their origin. Acquaintance with 
Europeans might be the means of contributing to their comforts, 
and of rendering their reddence in the Arctic Highlands more 
human. But these poor creatures, abandoned to their fate in 
this comer of the frozen north, if not destined to die out, can 
never in such a situation be otherwise than low in the scale of 
civilization. 

The whale-fishery has not yet been prosecuted in Hudson^s 

* ^ That these north-east gales are sometimes very severe, is demonstrated 
by a discovery made by Captain Ross, whilst expl(»ing the west side of the 
entrance to Lancaster Sound, — there we found the skeleton of a whale full 500 
yards above high water mark. It had doubtless been thrown dead on the 
beach, and when the storm blew fVom the north-east, the train of ice-fidds 
was drifted on the shore, and by the violence of the pressure, the ice-ledge 
was slid over the land, shoving before it the whale's carcass. We have wit^ 
nessed similar phenoinena on the shores of Spitzbergen.'' — This we consider 
to be an important geological &ct — ^Edit. 

OCTOBER— DECEMBER 1830. K 
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Straits, a cireumstanee rather to be wondored at, aa the vaj^ 
age must necessarily be less baaardous than that ta Lancastar 
Sound, aince, according to Captain Parry, Fox Channel at tbe 
head of the Straits is not only free from ice during summer, but 
swarming with whales, unconscious of danger. This is oei^^Mi. 
ly a rich field for future adventure. The entraooe to die Straks 
is for the most part inaccessible till August, beii^ hampered 
with icebergs driven about by the waves of the ocean ; these be- 
come less numerous, and more insignificaiit, with the pvogresa to 
the westward, until they entir^ disappear, whmn the chief 6b^ 
struction lies in the floe ice, which had been formed in winter, 
then in a state of rajnd solution. 

Leith, Nov. 30. 1830. 



Observations on the History and Progress of Comparative 
Anatomy. By David Craigie, M.D. &c. Communicated 
by the Author ♦. 

f sw sd^ices have undergone greats- yidissitudes in th^ pixv 
gressive advancement, than that of comparative ot anknal ana* 
tomy. Originating at an earli^ peviod than that of the buaiMi 
ftame, and cultivated as a substitute for k, both by the anei^its 
and ako by some of the modems, it feH under the contempt and 
degradation which all nnsapplied departments of knowledge are 
destined to Incur. - When at length preju4ice began to subsidey 
and rejection taught anatomists that the knowledge of tiie stiyo* 
ture dF'the lower animals, if kept in its proper pbu;^ and made 
subsidiary to, but not substituted for, that of the humaot body, 
may be not only free %)m harm, bu4 pvoductiveof thegveatest 
benefits,, it began to attract the atten^on of physiologists^ and 
t^ assume spmi^thing liji^e a ie^fxite xaxik, among the natural 
sciences. 

It may be observed, nevertheless^ that on this subject a con.. 
siderable degree of misconception prevails, both generally, and 
^Jpo a^nopget tbp^e wbose pw^wt^ require som^ lyjowledge of 

* Br Craigie is author of Elements of General and Pathological Anatomy, 
1827 ; joint Editor of the Edinburgh Medical and Surgical Journal, and con* 
ductor of the Anatomical department of the Encyclopaedia Britannica.— -Edit. 
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the stmecure of the human fraote Whatever be the cause^ k 
require* fictk pcfiietration to perceive, that, itith the exeeptiooof 
those emhieiit and nitelHgent persons who have devoted thdf 
lives almost to the cultivation of tliia Inranch of natural knov« 
ledge, very indistinct and inaccurate notions of the nature and 
dajetts of conq)arBtive anatomy are entertained. Begao-ded as 
an apf»etidage to human anatomy, or as the occai^onsd source <^ 
comparative illustrations, animal anatomy has been appealed to 
diiefly when it promised to explain ob6cin*e and anotnalous 
points in the structure of the human body ; and itd cultivation 
has eonseqoently been too exclasively confined to those who 
were known as mere human anatomists. 

That diis is a sufiSciently legitimate application of the Hghtd 
cf comparative anatomy, I do not deny. But while it is defective 
in givmg a very limited view of the nature and objects of the 
science, it has had the bad«efiect of giving currency to the ojh-* 
nion, that comparative anatomy is merely a subordinate depart-* 
ment of human knowledge, occupying only an inferior rank in 
the scale of natural science* The very name idso by which it 
has been distinguished, has contributed in no ordinary degree 
to convey an erroneousr impression of hs olrjects. Though one 
of the principal objects of all human inquiry is, in one senses 
compcfrison of different objects^ and the Jbrmation of general 
coBclosicHiS'from tbesecomparisoQB ; jet, so bug aa the istrocture 
of animal bodies k studied merely in refer^ace to the standard or 
type, furaidied by the organs of the fauifiain frami^ it may be 
naMy assertedi^ that it can deme neither advantage nor ilhis^ 
tmtion fr&ai the genial principles of phSosopbical rrs^suiih* 
Ani»al anatomy, or zoottomy, as it iiiay.be more justly dettou 
iriMitedy instead of being regarded asra subordinate appendage 
of h«man anatomy, is fisdf a comprehensifve science,^ en^raeinif 
the kaiowtedge dT aQ the varieties €t structure exliibiced' by the 
dassef^ orders^ and' tribes of the animal world;) md of whidv 
tha« aho of the h«rmaw subject fiomm asiy a cotPsti«aen€ pa»t 
The krtter, indieed^ has> juecly acquired pire-emment interest, from 
ita^eeimexitsn with the art of preserving Hfe and healing di^ase. 
Bat tlheae dcrciMmifences cannot give it, as a; branchof science, a 
raflk^ higher than* that of the organic constitution of animal 
bdfca generally, or erect ths structure of the human frame into 
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a general standard of referepce ; and while th^ impcHtance of 
correct knowledge of the latter is readily admittied, that of thq 
animal tribes g^ieraUy is not less valuable, in reference to the 
great purpose of illustrating the nature and characters of animal 
structure and living acUons. 

Q?he soundne3s of these principles it would be easy to illus^ 
trate and enforce, in different modes. But perhaps by no me- 
thod can they be pkced in so clear a point of view as by the 
history of the science itself, and of die successive stages through 
which it has passed. In this manner we shall be enaUed to 
l^fW'eciate the estimation in which it has at different periods 
been held, to understand the objects with which it has been 
cultivated, to distinguish the impediments by which its progress 
has at different periods been obstructed, and to form a just idea 
of its utility and applications when cultivated, without reference 
to temporary, local, or particular purposes, and on the general 
principles of philosophical inquiry. 

Sect. I.-^Arisfotle and Ancients. 

The first person who can be said to have cultivated compara- 
tive anatomy systematically, and in a scientific manner, is Aris- 
tx>tle; and it is an interesting circumstance in the history of, 
science, that the same individual who distinguished hiipself by . 
the depth and accuracy of his views on the political constitution- 
of society^, and the acuteness of his analytical powers in investi- 
gating the history of the human mind, and applying it to morals 
and literature, was also the first to explain the structure of ani- 
mal bodies. It is further important to remark, that it was to 
tlie peculiar construction of his mental faculties, and lus turn 
for generalization, that the success and the failures of the philo* 
sopher of Stagira may be traced in both these opposite depart- 
ments of sdence ; <and while most of his political and metaphy-^ 
steal opinions are eironeous, in being founded on too Iknited a 
series of observations, the results of his zootomicid researches, * 
in which he was less likely to be misled by mere speculation, 
constitute a collection of facts, of which the value has been re- 
cognised by the most distinguished modem anatomists. Aris- 
totle is almost a solitary example of an individual, who, finding 
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Uie natural sdences in general, and. zoology and sEootomy in. 
particular, quite in their infancy, collected by personal observap^ 
tion a great number of facts, classified them in systematic <Hxlet, 
and derived from them us^ul general conclusions ; and while to 
these efforts comparative. anatomy may be said to have owed its 
existence entirely, he further rendered the substantial servioeof 
bemg the first to apply its facts to the elucidation and distinc-. 
tions of zoology. Greneralization, indeed, distinction and clasd. 
fication, were the predominant features of the mind of the Sta- 
^rite; and while to these objects all his individual observations 
were directed, they appear to have afforded the prindpal incen- 
tive to diligence in observing and collecting. The works of thir 
ardent naturalist shew that his zootmnical knowledge was ex- 
tenave and often accurate ; and frt>m several of his descriptions, 
it is iiQpossible to doubt that his information was derived from 
pi^rsonal dissection. 

Aristotie, who was bom at Stagira, in the first year of the^ 
99th Olympiad, or 684 years before the Christian era, was, at 
the age of -39, requested by Philip of Macedon to undertake 
the education of hb son Alexander ; and during this period he 
16 bdieved to have composed several works on anatomy which 
are now lost. The military expedition of his royal pupil into 
Asia, by laying open the forests and wilds of that vast and little 
known ccmtinent, furnished Aristode with the means of extend- 
ing his knowledge of the history and structure of the animal, 
tribes, and of con^municating to the worid more accurate and 
dbtinct notions than were yet accessible. A sum of 800 talents, 
and the concurrent aid of numerous intelligent assistants in^ 
Greece and Aaa, were intended to facilitate his researches in' 
componng a system of zoological knowledge ; but it has been^ 
observed, that the number of instances in which be was thus^ 
oomp^Ued to trust to the testimony of others, led him to commit 
enters in description, which personal observation might have 
^labled him to avdid. 

The three first books of the History of Animals (lli^i Ztm% 
^ifff^itU)^ a treatise conusting of ten books, and the fimr book& 
on the PaHs tf Animals (iif^< Zmm M6^*m)9 constitute the prin*. 
cipal .memorials of the Aristotelian Anatomy. From these we^ 
find, that Aristotle had already recognised the distinctions of 
animals into viviparous (C««t«x«), oviparous (ivoTt««), and ver- 
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mtparouft (fx^mnrmm). Of the Tiviparoui) he •dducet as exam, 
jdes, man, the horse, the lea-cow (f mmi), and those covered bjr 
b«r ; and among marine anfanah^ the oetaoeoug, as die doL- 
pbin and the cartilaginous dshes (•^fA^xn)? ^nd of these he af- 
terwards states that some are oviparous. 

In some interesting observations in the beginning of the se- 
cond book, on the common diaracters of animals, and on those 
proper to certain tribes and genera, he distinguishes accurately 
the five toes of the elephant ; the great strength, mobilitj, and 
flexilnlity of the trunk ; the peculiar power of stooping on the 
hind legs ; and the small quantity of shag on his hide. He dis- 
tinguishes also the Bactrian from the Arabian camel, by the two 
protuberances, and mentions the single-hoofed hogs of Illyria 
and Paeonia, a peculiarity which was afterwards observed by 
Linnseus in those of Sweden* The lower extremities of the 
human subject, he observes, are distinguished by the disposi- 
tion of the muscles, which render the hips, thighs and legs 
much more fleshy in comparison than in quadrupeds ; and in 
man alone, he remarks, is the foot muscular. In speaking of 
the teeth, he observed, that homed animals are void of incisofs 
in the upper jaw, a character connected with the manner of Kfe 
and the kind at food. He corrected the erroneous statements 
of Polybus, Syenneris, and Diogenes, regarding the bloodves- 
sels, which they asserted to proceed tram the head and brain, 
and of others who contended they issued from the liver, but 
which he demonstrated arose from the heart. His description 
of this organ contains a singular mixture of truth and error. 
While he accurately distinguishes the site and position of the 
human heart from that of quadrupeds, as inclined obliquely to 
the left iddeof the chest, he represents it to contdn three cham* 
hers, {t^u (itf r^i x$iXtetf)y a large one on the right connected 
with the large vein (i (itmM ^^ifii)^ the vena cava^ a small one on 
the left, and one of middle size in the middle, connected with the 
aorta ; while he states also, that these chambers are pervious to- 
wards the lung, by specifying canals («i ««•• n»5 ntt^itu '»'•(•*) 
proceeding flrom the heart to the lung, which accompany the 
ramifications of the wind-pipe («€^g'«), he shews that be knew 
the pulmonary artery, and perhaps the pulmonary vrfns. It 
is further remarkable, that though he repeatedly represent* 
the heart as the origin of the bloodvessels, as full of blood, and 
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the flOUrce of that fluid, and even gpeaks of the blood flpwit^ 
fixHa k to tiie veil^v and to all parts oS the bodj, he says no* 
dling of thd circular motion of the blood. 

The UDodtestels he r^esents to be two in number, placed 
befttre the v^telmd column, tte large on the right (^ai^ ^ajWA^ 
Ae ^§ena eavn^ the ismall on the left, named aorta (««(t4i), the 
first time, I may observe, that this epithet occurs,— 4K>th pro- 
oteding &om the cbambars of the heart He distinguishes the 
tUck) firm and teo^nous texture of the aorta, which he repre- 
sents to be a nervous or tencUnous vein {nf^Jinf ^^^)i from the 
Ihin membiaBiuus tissue ci the vdn. In descrilnng the distii- 
btttkm of the latteTi however, he ooi^oundd the veHa cava and 
puhaonary artery; and, as might be expected, he amfounds 
the ramificatioQS of the former with those al the arterial tubc^ 
lA general J and} in shcnrt, applies the term veins {p?iifiK) td thfe 
distributing tubes proceeding from the heart The course ahd 
di^ributiod of the aorta, which he regards as ii small blood- 
tube) he describes with some accuracy. Thdugb h^ omits the 
oediao) add remarks that no vessel prdc^s direttly from the 
aorta to the liver or spleen, he had observed, the mesenteric, the 
jr^al, two tubes proceeding towards the bladder, evidently the 
(qponaatics, and the common iliac arteries* 

^he Imdn he describes as an organ sparingly supplied with 
Uood, but o! greater proportional size in man than in ailj 
othor animal, and larger also in males than in females^ a re- 
nark which is either a very fortunate conjecture or the result 
<yf mudi observation *. In opposition to the majority qi an^ 
dent anatomists, he denied the brain to consist of tolurrow^ 
because, while the fbrmer is cold, the latter is hbt, as appeafs 
from its adipose and unctuous characters. The splnd chords 
however^ he allows to be medullary. On the nerves his ideas 
are indistinct and confused. Making them rise from the heart 
in the large chamber of which. there are nerves (mv^) Utt^ 
donSf he confounds them with the branches of the aortai 
which he denominates a tendinous vein (nif^itim fh$fif)h By 
afterwards saying, that all the articulated bones ar^ emibeeted Igr 
nerves^ he .makes them the same as ligamentsi While, the prep&if^ 
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of diviability in the long directKin identifies them with teii- 
dons ; and the asserticNi, that no part destitute of nerves has 
sensation, makes them equivalent to the nervous chords of the 
modem anatomist. The opinion of Sprengel, that be was the 
first to recognise this remarkable property in these chords t 
would willingly adopt, were I not satisfied that he had not form- 
-ed any definite idea on these functions. 

He distinguishes the ur-holder or windpipe («c^<«) as the 
tube for conveying air to the lungs, and the organ of voice, re- 
marks its portion anterior to the oesophagus, and refutes the er- 
rcnr of those who assert that it receives drink, which causes cough 
and suffocation, and because he observes there is no passage 
from the lung to the stomach, as there is by the oesophagus. 
To obviate this inconvenience, he remarks, nature has placed 
in its upper extremity a small lingual appendage^(f#; tiwvk), 
the epiglottis, and not in all viviparous animals, f)ut only in 
those which breathe -by lungs. His account of the latter h 
more phyaological than anatomical ; and the treatise on Respii 
ration^ in which more is siud, appears to be the factitious pro^ 
duct of a later age. 

The limitrophic, or alimentary organs, are the parts with 
which Aristotle i^pears to be most familiar. The diaphragnl 
or midriff he distinguishes by the names hu^^fM, and vw^^fui^ as 
the great partition between the heart and lungs or noble or- 
gans, from the abdominal viscera (t« TieXmyxm) or ignoble. With 
the portion of the liver and spleen, and the whole alimentary 
<;ana], he shews intimate acquwitance. He recognizes the pe^ 
^mUarities of the stomach in different tribes of animals, and 
di&tinguii^es by name the several parts of the quadruple sto- 
mach of the ruminating animals in the following order : jmiAm^ 
penulay higtuvies, the paunch ; Ktx^v^ttx^g^ reticulum^ the kings- 
hood ; hc^f^iy omastimy the manyplies ; »m Hfva^^^v^ cAomasumj 
the red. He distinguishes between the membranous stomachs 
4)f the carnivorous animals and birds, and the muscular ones of 
the granivorous. He remarks the numerous appendages or coca 
connected with the duodenum of fishes, and he even traces the 
relation between the teeth and the several forms of stomach ; and 
the length or brevity, the simplicity or complexity, and the direct 
or circuitous course of the intestinal tube, and the kind of food 
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used by the animal. On the same principle he distinguishes the 
jejunum {i fnTrti)^ or the empty portion of the smaU intestines, 
r» ffit^oy x»tmf ; the ccBcum (tw^aw t< xm •yMin) ; the colon {rh 
tutUt)'; and the sigmoid flexure ((mum^^v rt »m uyayfutttt), Th6 
modem epithet of rectum^ is the literal translafion of his de- 
scription of the straight progress (*v^) of that bowel to the 
anus {TT^iwni). The mesentery he describes as a membrane full 
of bloodvessels, continued from the attachment of the intestmal 
canal. 

Aristotle had dissected the elephant, and the general accu- 
racy (si hts description is verified by Camper. The intestine of 
this animal the Stagirite represents as consisting of united por- 
tions jor cells {im^w trvft^mq t^df, ivm ^euns^cu rtrra^ttf xiXmf f;^y), 
so as to exhibit the aspect of the quadruple stomach; but he takes 
care to remaric, that in this cavity the food was deposited, and 
that there was no other receptacle. He also remarks the simi-. 
larity of. the intestinal canal of the elephant to that of the hog, 
thus anticipadng the arrangements of the best modem zoolo^ 
gists. 

Fishes he had distinguished by the peculiarity of having 
gills (fi^Kyx^)j and scaly or rough bodies. Of the gills, he re- 
marks^ some have covers, others are uncovered, to the latter of 
which all the canilaginous fishes (jo^x^) belong. He remarks 
their serrated teeth (««c>^«)«yrK), disposed in manifold row£^ 
(ir«XMTM;^«w), and the hard thomy tongue ; and he further dis- 
tinguishes them into oviparous and viviparous. In these dis* 
tinctions, Aristotle has displayed more philosophical predsioil 
than even Linnaeus. 

No subject perhaps has Aristotle studied more attentively in 
the different classes and orders of the animal world, than that of 
reproduction; and in general his observations are accurate, and he 
labours to refute the vulgar errors then current on this obscure 
topic. His r^earches on this subject, however, are rather pbyi 
siolo^cal than anatomical ; and the mistakes into which he has 
fallen, may always be traced to imperfect knowledge of the 
functions. 

Aristotle was followed by Diocles of Carystus, and Praxa^ 
goras of Cos, the last of the family of the Asclepiadae. To 
the latter belongs the pierit of rectifying one of the great errors 



Digitized by VjOOQ IC 



Vit Dr Craigk's Obstrv^ikmi on the 

of the Stagirite) by disdnguiihiiig the arterfes from the veiiw. 
By teaching that the former were air-Tessels, however, he dn^ 
tributed to perpetuate aa «rror^ which has had more influenoe 
than any other, in retarding the progfeM of aocumtd anatolnioal 
knowledge. From this circum8tailce» it is not unlikely that the 
book on Bespiration, aioribed to Aristotle^ is the pfoducUim t^ 
ther of Praxagoras or c^ some of his disciples. It is ftirther 
a angular circumstance, that Praxagoras is the first who regftfdo 
ed the brmn as an efflorescence or expansion of the spinal diordi 
an opinion which might have been sufiered to r^st in undis- 
turbed tranquillity, had it not been made the basis 6f a very 
daborate theory by MM. Gall and Spunlheim. 

ErasiJtratus, a pupil of Chri«ppus and Aristotle, distill- 
iinguished himself by dissectingi not only the h6dkA of the lower 
animals but that of the human nuie. He recognised the lac^ 
teab in the mesentery of the kid { he described the semilunar 
valves at the beginning of the aorta, and the tricuspid (» trif^o^^ 
chin (rfiyAi»xfN$) at the base of the right ventricle ; he demon* 
strated the brmn, and compared that of man with those of the 
lower animals ; he shewed the nerves proceed from the bridn ; 
and he distinguished them into two classes, those of sensauoa 
and those of motion. 

Herophilus, the pupil of Praxagoras, and conteikiporaty of 
Srasistratus, has been distinguished among the ancients as the 
great cultivator of the anatomy of the human body« Of these 
he probdbly dissected more than any of his predec^Msors or cod- 
temporaries^ But the exaggerated statement of TertuUiaii has 
been absurdly repeated by almost every author^ to prove that 
he dissected 600 corpses *• The damHsl reader is atrare that 
the term 600 is invariably uled by die Roman authors ia a g^ 
neral hyperbdical sense to signify many, but by no means an 
exact number, and may ^ likely signify 16 ag 600. With 
Ui dissectbn of the human body, however, we have ac present 



* Heropfaihitf ille, inedi<nis strt lafthis, qti! «6xeetitss exseeuit ttt nattmmi 
6crutaretur, qui hominem odit ut nosset, nescio an omnia interna €(fiii l lyMo 
exflonnrity ^pea morte mutante qvm vlxeraat, et morte non drnfiieiy wd ipsa 
iaWr artificia exsecUonis errante* TmrtuQian de Animd, e. 1(X p. 7^7. Bal- 
nea semenHsy de pluris portuu9> lit qua Gestetur dominus quoties pluit. JuveiL 
Sat. ViL 17B. 
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Utile concern. As a cultivator of animal anatomy, he appears 
to haye anderstood pa'fectly the configuration of the brain ; he 
described the posterior end of the vault orjbmut aa the princapal 
seat of the sensations; he knew the cerebellic or fourth t^i- 
tricle ; and we learn from Gralen, that he was the first who ap- 
plied to the linea furrow, at its inferior r^ion, the name of 
calamus scriptoriuSf or writing pen. He described well the 
chOToid or vascular membrane, and he distinguished the fourth 
or straight ^us which still bears his name, (a^n^) torcular 
HerophUi. Though, in imitation of Aristotle, he denominates the 
nerves at^^m (pori) or tubes, he maintains that all of them proceed 
friMn the brain, and he distinguishes them into those of sensatioo 
and those of motion. He first applied the name of 12 inch 
bowel or duodenum (}Jivut iaxTVdXg) to that part of the alimentaty 
canal (vcfvns) which is next the stomach. He gives a good de- 
scription of the livar, which Galen has thought deserving of pre- 
servftticm ; and m important discovery is the distinction which 
he establishes between the mesenteric vessels which proceed to 
the liver and xfena porke^ and those which, gcnng to the mesen- 
teric glands, were manifestly the lacteals. Of these, however, he 
appears to have ftvroed less distinct notions than Eraastratus. 
To Galen also we are indebted for a description of the organa 
of the hare by Herophilus. By giving the pulmonary artery 
die denomination of arterious vein, it may be inferred that he had 
Astii^ished the kind of blood which that vessel conveys ; but 
thou^ he studied attentively the beats of the arteries in the liv- 
ing body, he appears to have framed no distinct conception of 
the drcular motion of the blood. The organs of g^ieratioB he 
appears to have studied attentively in both sexes. He has an- 
ticipated thetoodems, in finding the ejndidymis to be a cluster 
of vessels, and he had seen the vas deferens^ at least in the dog, 
and probably the vesiculiB sefninalee and prostate gland. He 
appears alsato have seen the ovaries in the female. 

These two distinguidied anatomists had given to the school 
of Alexandria a degree of celebrity, which ajq^ears to have been 
fatal to their successcnrs. For neither among them, nor among 
any of the subsequent philosophical authors, do we find ai^ 
name entitled to mention in the. history of animal anatomy* 
Cicero, indeed, in his treatise de Natura Deorum, gives some 
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anatomical sketches from the TimiBus of Plato, and labours to 
shew the proofs of design in the construction of the animal ma-^ 
chine. Little, however, can be expected from an author who 
evidently labours under the prejudice common to the Romans,' 
of regarding dissection as a degrading and contaminating occu- 
jpation, and who infortas his readers, that, from motives of deli* 
cacy, he omits the description of the alimentary canal. From 
this censure I am happy to except the elegant and philosophical 
Celsus, who has left an accurate description of the relative posi-^ 
^ tion of the windpipe and lungs, aiHi the heart, the windpipe and 
oesc^hagus {stomachtis)^ which leads to the stcHnach (pentrku- 
]us% the intestinal cmfisl in general, the diaphragm, liver, spleen 
and kidneys. In osteology his information is minute, and in ge- 
neral accurate. 

The Romans, however, were never distinguished for the culti- 
vation of science ; and if their literature cannot justly be said to 
be of indigenous growth, the few scienufic treatises Which they 
possessed, were either the production of scHne Grecian scholar, 
or copied from the works of some of the Greek authord. The 
Greek language, which was not confined to Greece, but spoken' 
oyer the whole of Asia Minor, was diffused after the conquests 
of Alexandria over Egypt and much of the south of Africa ;' 
and even by the succes^ve extension of the Roman dominion, 
the general prevalence of the language, literature, and science 
of the Greeks was promoted. In this manner, many learned 
Greeks, and others speaking the Greek language, or what are de^ 
iiominated Hellenizing f<n:eigners, found their way to Rome, the 
great centre of enterprize, and the only place wh^;^ their learn- 
ing was likely, to be employed or appreciated. It is a curious 
fact, indeed, that most of those who were distinguished among 
the Romans for the cultivation of literature, and especially 
science, after the Augustan age, were eidier native Gi^eks or 
foreigners who wrote in the Greek' language ; and, among other 
sciences, medicine and anatomy had its full share of these votaries. 
With the single exception of Pliny, to whom, as a servile copyisi 
oi Aristc^e, I can scarcely assign a jdaee in this sketch, all 
those whose names are recorded as naturalkts, physicians, or 
anatomists, belong to the class how defined. Such were Are- 
tseus the Cappadocian, Agathinus, Scnranus of Ephesiis, Mosr 
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chion, Arcbigenes, Dioscorides, Marinus, Buffus of Ephesus, 
Galen, and Oribasius. 

Of these, Aretseus is oommemorated for describing witb some 
accuracy the vena cava, the round and broad ligaments of the 
womb, the pelvis of the kidney, and the proper muscle of the 
tongue; and for teaching the glandular nature of the liver, 
kidneys, and female breast. Soranus of Ephesus, who must be 
distinguished from the physician of the same name, made some 
accurate observations on the bladder, testicles, and womb; 
Ruffus recognised the ramifications of the olfactory nerves in 
die ethmoid bone, and the lower termination of the middle cere- 
bral ventricle named the infundibulum. He shewed that the emi^ 
nences injthe liver of the lower animals observed by the Harus-, 
piceSy are indistinct in that of man, and he knew the biliary duct. 
He describes the* testes as pulpy bodies, two seminal glands, 
apparently the prostate, and two varicose bodies, apparently 
the seminal vesicles. The Fallopian or uterine tubes he de- 
acribes from the sheep ; and from his account of the allantois or 
urinary membrane, and speaking of two umbilical veins, it la 
manifest that he had dissected chiefly, if not entirely, the lower 
animals. He describes also the genital organs of the she-goat. 
Ruffus farther distinguishes the nerves into those of sensation 
and those of motion. He knew the recurrent nerve. .He made 
experiments on living animals, and his name is associated with 
that of compressing, in the situation of the carotid arteries, the 
pneumogastric nerve, and thereby inducing insensibility and loss 
of voice. 

Of all the authors of antiquity, however, none possesses so just a 
claim to the title of anatomist, as Claudius Galenus, the celebrated 
phy^cian of Fergamus. For the particulars of his life and edu- 
eatic»>, I refer to his biographers. It is sufficient to say, that 
he was bom about the 131st year of the Christian era, and 
lived under the reigns of Trajan, Antonine, Commodus, and 
Aelius-; and that he. was trained by his father Nicon, whose 
memory he. embalms as an eminent mathematician, architect, and 
astronomer, to all the learning of the day, and initiated particu- 
larly in the mysteries of the Aristotelian philoso{^y. After de*. 
voting his attention to various medical studies under different 
teadiers, in different cities, for several years, and studying ^na^ 
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tamf partkultfljr at Afezandriay under HeradKanuiy till kk 
S8th year, he appears to have regarded himself i» possessed of 
1^ the knowledge then attainable throi^ the medium of tcach- 
efs. A seditions tumult at Pergamus whore he had settled, 
made him form the resolution of quitting that place and proceed- 
ing to Rome, where he remained five years, and after visiting his 
native place, and travellmg some time, he finally fixed his resi^ 
dettce in the impernd city, as (diysician to the Emperor Com* 
modus. 

The anatomical writings avribed to Gralen, which are name- 
roam^ are to be viewed, not merdy as the result of personal re- 
search and infermaticni, but as the common dqDository of the 
anatomical knowlec^ of the day, and as combining all that he 
had learnt from the several teadicra under whom he sucoesMveiy 
studied, widi whatever personal study had enabled him to ac- 
quire. It is on this account not always easy to distingtnsh 
what Giden had himself ascertained by perxmdL reaeard>, from 
diat which was known by odier anatomists. Tho,^ however, 
though cf UMiment to the history of Galen as an anatomkt, is 
of little consequence to the science itsrif ; and, from the anato- 
mical remmns of thia autlu^, a pretty just idea may be formed^ 
both of the progress and oi the actual state of die science at 
tkaltime. 

Thooghvarioas aaolanical wiiting»areaacrifatdtD Gilf,tlmse 
wsA^Mi Amifofim&i Admniiwirai^^ in nine booka^ moist be lei- 
gardedasthebest. His treainseosthe (Tisr&^A^Pisrij^tdbQi^ 
much more frequently mentioned, and apparently better known, 
is merepby^ofegical ; and the analcsBiical descnptkais are mnch 
corrupted by iqipeccdli^naon final causey and iddmate purposes. 
Tbougk his osteology is derived from the human skdetons, 
whtph he informs us were preserved at Alexandria, it is evident 
vfhsit ia general his descriptions of Ae soft parts were derived 
IhMn the bodies of the tower aohnals ; and of their stancture 
bf» knowledge was extensive and acctvate. 

The osteology of Galen is the mwst perfect of the dn^art-' 
nient» ef the anatomy of die ancients; He names and distin-^ 
gufshe» the bciies and sutnreaof the cranium, neariy in the same 
manner' as at present Thucr lie notices* the quadritatasal diape 
of the parietal bene»: he dfscmguishes^ the sqwmous^ die sty* 



1 
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\m3iy and the mastoid portions^ neoA the lithoid or petrooa por- 
tions of the temporal bones; and be remarks the peculiar skus- 
tion and shape of the wedge-like or qpbenoid bone. Of the etb- 
nc»d, wMeh be onuts at firsts he afterwards qpeaks more at 
hirge in another treatise^ The malar he notices ander the mune 
of zygomatic bone $ and he describes at length the nj^per naxil. 
laiy and nasal bones, and the conneetioii of the fenner wkh the 
8{^enoid. He gives the first clear aocoont of the number and 
rituation of the vertebrsB^ which he divides iiMx> eervicmly dor^ 
salf mm) lumbar, and distingqishes from, the sacrum and coceyw* 
Under the head Bones of th& Tkermot^ be emuneratea f he sler^* 
num, the ribs {m ^r^w^^y, amd the dorsa} vertebtse^ the connec- 
tion of which with the fermer he designates as a Tariety of A. 
arthrosis. The description of the boiKs^ cif the extrcniuea sm^ 
l^ieir articulations conchides the treatise.. 

Though in myology Galen i^pean^: la less, advatttege than fm 
osteology, he neverthekss had earvied this part of anateMical 
knowledge to greater perTeetioa thaa anfj ci hie predseessBca 
He describes a frontal rnvscle, the sioc muscles of the ejie^ smi a 
seventh proper to anundis; a myself to each oia fuuiy towt 
muscles of the lips, the thin cmtaoeoiis musdbof the neck^ iriii'eh 
he first termed phtysma. myoides^ or miseiilar vxprnsekm^ two 
musdes of the eyelids^ and £oiir pakrs of mitsdtfs of tfie lower 
jaw, Aetemporai to raise, the masseteric draw to W6:adir, and 
two ckpressovs, covrespoodKng to die digastvb andi mteraal: pto. 
rygdid muscles. After q)eakmg of the misscka whick ioot€ 
lAte head and the scaptda, he adverts, to diose by wUcK the 
windpipe is opened and i^ut, and the indansle^cM: pn^r musclei 
of the hiry^^ and hycnd bone. Then follow those of the tongue 
pharynx, and neck, those of the upp^ extremities^ tbe ixxtok^ 
md the lower exinemidesisueeessivdy ; and ia tbe^c^ocse^of thia 
cheseripdon he swerves solifttle fbom the aotnnl laats^ thai: mast 
et the names by which he dfetaagaiidieft the> principal nuisclfis 
have been- retained by the best modern anatomists ilr is^ehieAf 
in the milmte acQpunt of these ergons, and< ti^ectally) in refill 
fence to^ the minuter musdes, that he appears inferior t» dm 
Qiocicms* 

The angidogicd^ knowfedgei^ Cridlra^ thovgb vitiated by the 
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^erroneous physiology of the times, and igUdranceof the separate 
•uses of the arteries and vems, exhibits, nevertheless, some aecu- 
•rate facts which sliew the diligence of the author in dissection. 
Though, in opposition to the opinions of Fraxagoi:a8 and Era- 
'sbtratus, he proved that the arteries in ihe living animal con- 
tain not air, but blood, it does not appear to have occurred to 
him to determine in what direction the blood flows, or whether 
it was movable or stationary ♦. Representing the left ventricle 
•of the heart as the common origin of all the arteries, though he 
is misled by the pulmonary artery, he nevertheless traces the 
distribution of the branches of the aorta with some accuracy. 
The vena axjfgoSy also, and the jugular veins, have oontribjuted 
4o add to tlie confusion of his description^ and to render his an- 
^^ogy the most imperfect of his works. 

In neurology, we find him to be the author of the dogma, 
diat the brun is the origin of the nerves of sensation, and the 
spinal chord of those of motion ; and he distinguishes the for- 
mer from the latter by their greats softness or less consistence. 
Though he admits only seven cerebral pairs, he has the merit 
of distinguishing and tracing the distributicm of the greater part 
of both classes of nerves with great accuracy. 
' H» desmption of the brain, though derived from dissection 
of the lower animals, is accurate ; and his distinctions of the 
several parts of the organ have been retained by modem ana- 
•tomists. His mode of demonstrating this organ, which indeed 
is clearly described, consists of five different steps. In the 
first, the bisecting membrane, •. e* the falx (^y<y£ iix^tfuwm)^ 
and the connecting bloodvessels are removed; and the dis^ 
sector, commencing at the anterior extremity of the great fis- 
sure, separates the hemispheres gently as far as the torctUoTy 
and exposes a smooth surface (tuv x^^»9 rvXmin wt^f •vowr), the 
mesolobe of the modems, or the middle band. In the second, 
he exposes, by successive sections, the ventricles, the choroid 
plexus, and the middle partition. The third exhibits the 
conoid body {(r0fta xm^uitf) or conarium, or pineal gland of the 
modem anatomists, concealed by a membrane with numerous 
veins, meaning that part of the plexus which is now known by 
the name of velum interpositumy and a complete view of the 

* Tlt^i Arecr»fii»it9 Ey^^n^n^itf, lib. vii. 
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ventricles. The fourth unfolds the third ventricle (ri^ «aa« r^vn 
tutxut)^ the communication between the two latter ones, the psaU 
loid or arch-like body (o-iv^ 4'«^^«^)9 Jbmixy and the passage 
from the third to the fourth ventricle. In the fifth, be gives an 
accurate description of the relations of the third and fourth ven- 
tricle, of the situation of the two pairs of eminences, nates^ 
('^xmtm) and testes {iiivfu» vel •^xi^^ the scolecoid or worm-like 
process, anterior and posterior, the tendons or processes, and, 
lastly, the linear furrow, called by Herophilus calamus scriptO" 
rius^. He appears not to have known the inferior recesses. 
Morgagni however concludes, from a passage of the 7th book 
m^i ^jtyfutrm^ that he did ; but after accurately examining this 
and others of his anatomical writings, I cannot see any good 
reason for admitting the inference. 

In the account of the thoracic organs, equal accuracy may 
be recognised. He distinguishes the ^Zft^ra by the name of in- 
closing membrane (v^v vxt^mati, membrana sttccvnffens)^ and 
remarks its similitude in structure to that of the peritoneum, and 
the covering which it affords to all the organs f. The pericar- 
dium, also, he describes as a membranous sac with a circular 
basis corresponding to the base of the heart, and a conical 
apex ; and after an account of the tunics of the arteries and 
veins, he speaks shortly of the lung, and more at length of the 
heart, which, however, he takes some pains to prove not to be 
muscular, because it i^ harder, its fibres are differently arranged* 
and its action is incessant, whereas that of muscle alternates 
with the state of rest. In the particular description of the parts 
of the organ he ascribes to the auricles a more cuticular structure 
than to the other parts; he gives a good account of the valves 
and of the vessels ; and notices especially the bony ring formed 
in the heart of the horse, elephant, and other large animals. 

The description of the abdominal organs, and of the kidneys 
and urinary apparatus, is still more minute, and in general very 
accurate. Our limits, however, do not permit us to give any 
abstract of them ; and it is sufficient in general to say, that Ga- 

* Ili^i AvmrtfMxmv By^tt^^Ufv, lib. ix. 

"f" AXX* uitt{§0»»f wrtti intTunrm ^a&t rots t^^ov rou itt^ants o^ttwtf if o ^t- 
^trsfatof iXt;^h,ft»* i^i';^^f} rots xartt r*>v ^(fy*>v* Ibid» 

OCTOBER— DECEMBER 18^. L 
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UnEk ^Tcs oetrset views of the Btructure and distribution of tbie 
peritoD^m «iid omentum^ and distinguishes accurately the s^ 
Teral divisbfit of the alintofitaTj canal, and the internal struo^ 
tiftre of ilB component tissuet4 In the liver^ which he allows to 
rtoviye tm eHveldpe ft-oiH the peritoneum, be admits^ ill imitation 
of Sfasastfi^aSi a proper subetanot or punmch^vnm^ interp<Ned 
bitween the vtssds) and capable of lemoval by statable disSeetion* 

Hia dfwipl ion of the organs of generation is rather brief| 
and i% like oioit of ham anatomioid sketches^ too much blended 
with |diy^oiogicad dogmas. 

Itiia short sketch may communieate some idea of the oondi- 
tion of anatonncid knowledge in the days of Gralen, who indeed 
is jostly entitled to the qhanu^ter of rectifjring and digesting^ if 
not of creating, the science of anatomy among the andentSk 
Tteugb eridemly con&ied) periiaps elitiiiriy, by the drcum- 
sCanees of the times, to the dkseetion of brute anirnds, so inde>> 
Iktigable and judicious was he in the mode of acquiring know-i 
ledge, that many of his nam^ and dtsiiiwtiong are still retained 
imh sidvantage in the writings of the moderns. Galen wim a 
ptaeiieal anatomist, and not only describes the organs of the 
anitnid body fk-om aeCual dissectiooi, but ^ves amfrie iMtructiooa 
fbr the pi^ffper mode of etposition. His languiqip^ is in general 
el^ar, his style as correct as in most of the authors of the same 
period^ and his manoi» is animated. He appears td hftye been 
the ftnt anatomist who oan be said, on i^uthentic grounda, to 
ha>re attempted to discover the uses of oi^ans by vivisection and 
ejtperiments on hving animals. In this manner, he determined 
the portion, Mid demonstrated the action, of the hemrt ; and he 
mentfons two instances in which, in consequence of disi^ase or iil*- 
jury, he had an opportuaity of observing the motk>ns of this orw 
gan in the human body. In short, without enhgiziag an ancient 
author at the expense of critical jusdce, or commending his ana- 
tomicid descriptions aa soperior to those of the modems, it aHubI 
be admitted that the anatomical writings of the physMnan of 
Pergamos form a lemarkable era in the history of the soienee; 
and that, by ^diligence in dissection, and accuracy in description, 
be gave it a d^p:ee <^ stalxUty and precisioa which it has re- 
tained through the lapife of many centuries. 
(TobecmHmiid.) 
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On the occurrence of Chalk^inU in Bamffthire. By Jambs 
Cft&isTiEy-Esq. Secretary to the Banff Institution. Com*, 
muntcated by the Author ♦. . 

BoMJft time ago I took the liberty of submitting for your in- 
spection specimens of a quantity of flints' found scattered and 
mixed with the water-wom stones «id shingle along the shore 
oi Boyndie Bay f , to the westward of Banff» and to state, that 
flints of a simUar description are occasionally found to the ei»t. 
ward as ier as Peterhead. I had not seen any organic remains 
in the flints of this part of Scotland^ to enable me to form an opi. 
nioB as to th^r bein^ of th^ chalk'^rmation %. Since that time, I 
have met with abundance of flints on the hill or rising ground be- 
tween Turiff and Delgaty Castle. The surface of the ground 
there is irregular, riring occasionally into hillocks, and sinking in- 
to hdlows, filled with bogs atid swamps. These hillocks are ciNn. 
posed of a conglomerate or pebbly mass, having a base or 
ground of white or grey colour, and apparently composed dl de« 
cayed felspar, and vety minute scales of mica or talc, cur both, in 
which are imbedded rounded pebbles of greyish-white translu^ 
cent quHTtz-rock. The quarts-pebbles are from the size of a 
pea to that of a hen^s egg. This conglomerated mass Is here and 
there alternated with or traversed by a white quartzy sand, with 
scales oi mica. The whde conglomerated mass is mixed up 
with ^ifOH^ of various uses and forms. The flints are ydbw^ 

* At p. 38l« of kst Vdhmid of thk Journal, we ao^ieed lir CMltle^s 
discoverer of flints on the ohoiv near BtnffM^EniT. 

"f Tbe fltiitfl sent sue frnwi Boyndie Bay, are of the aaiae desdiptfoa 
with those found near Delgaty* They contain traoei of aoophytic <ngaaie 
Trmnini. - Fitit. 

X Some years age^ whiie Ozamning the geognosy of the vicinity of Pew 
terhead, our attention was directed to the chalk-flints found in that neigb* 
bourhood, by previous information. We traced them extending over several 
miles of country, and frequently imbedded in a reddish clay, resting on the 
granite of the district. These flints contain sponges, alcyonia, eoUni^ and 
other fossils of the chalk-flint, thus proving them to belopg to the chalk for- 
mation, which itself will piobably be found in some <^ the hollows in this 
part of Scotland.— Edit. 

lS 
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brown, and grey, more or less translucent, often enveloped in a 
white siliceous opaque crust, and containing organic remains 
principally of sponges or alcyonia. In some flints the centre is 
hollow, and the walls of thct cavity lined with calcedony. One 
of the hillocks has been opened to the depth of about fifteen or 
eighteen feet. The quartzipebbles become more translucent 
the deeper the pit is opened ; and the flints, which, at the sur- 
face of the ground, are generally of a brown colour, exhibit 
other tints in the interior of the bed. The hollows between the 
hillocks are destitute of pebbles and gravel, and have a clayey 
bottom. The direction of the hollows appears in general to run 
east and west. These hollows may perhaps have been scooped 
out, and the beds containing flints and pebbles of quartz carried 
off by some of those mighty inundations which have more than 
once swept over the face of nature. 

As to the extent of the deposite, I can say but little : in one 
direction, I have traced it for' nearly a mile, occasionally inter- 
rupted by the hollows. The point where the specimens were 
taken up, is about half a mile distant from another patch, 
through which the ditch I formerly mentioned has been cast. 
At that point, also, the flints and quartz-pebbles, and other de- 
posites, are the same as those already mentioned. The i^t 
where these deposites are found is in the interior of the country, 
about ten miles from the sea, and is the highest ground in the 
neighbourhood. I have not been able to ascertain the depth 
of the bed, as the pit filled with water on digging down, and 
the water became thick with the clayey or chalky matter. The 
workmen, however, told me, that farther down the hill they 
had met with a bed of white clay, and they believed the depo- 
site of pebbles, flints, &c. rested on it. 

I have never seen the chalk formation, but, as I understand 
it, this deposite has many features of its upper strata. The 
flints are abundant throughout the whole, and I found them on 
the surface at a mile distant from the hillock where the speci- 
mens were taken from *. 

• We trust Mr Christie, and other members of the Banff Institution, 
will continue their researches in regard to these flints, for possibly the chalk- 
formation itself may be found in situ in this part of Scotland..i»£DiT. 
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Aerial Shadows seen from ifie Cairngorm Mountains. By 
John Macphebson Grant, Esq. jun. of Ballindalloch. 
In a Letter to the Editor. 

As you expressed a wish to have some account, in writing, of 
the atmospheric appearance seen by Sir Thomas Dick Lauder 
and myself, in our late ramble among the Cairngorms, I have 
transcribed the following passage from my note-book, and at- 
tempted to give, by the accompanying diagram, some idea of 
the beautiful phenomenon which we witnessed ♦. 

« On the 10th October 1830, at S p. m. we reached the sum- 
mit of Ben-mac-dhuie. A thick mist enveloped the mountain, 
like a curtain, concealing from view the whole of the surround- 
ing range of the Cairngorms, with the exception of the giant 
hill on which we stood, and the scarce less elevated tops of 
Cairentoul and Braeriach. The upper bounding line of the mist 
was so perfectly horizontal, and the apparent undulations on 
its surface resembled so closely the waves of the sea, that it 
was extremely difficult to divest oneVself of the idea that we 
stood on some desert rock in a vast ocean, with two others of 
similar character in sight. The day was fine ; and the sun, 
though fast declining to the west, shone so bright and power- 
fully on the huge masses of granite around us, that we sat down 
for more than half an hour to rest from our fatigues, and to 
prolong, as far as might be, the satisfaction of being on the 
highest ground in Britain. 

" On descending from the top, at about half past three p. m., 
an interesting optical appearance presented itself to our view. 
We had turned towards the east, and the sun shone on our 
backs, when we saw a very bright rainbow described on the 
mist before us. The bow, of beautifully distinct prismatic 
colours, formed about two-thirds of a circle, the extremities of 
which appeared to rest on the lower portion of the mountain. 
In the centre of this incomplete circle, there was described a 
luminous disc, surrounded by the prismatic colours displayed in 
concentric rings. On the disc itself, each of the party (three in 
number), as they stood at about fifty yards apart, saw his own 
figure most distinctly delineated, although those of the other two 

* The diagram will be given in next Number of Journal, having been 
received too late for the present. 
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were inyisible to him. The representation appeared of the 
natund size, and the outline of the whole person of the spectator 
was most correctly pourtrayed. To prove that the shadow seen 
by each individual was that of himself, we resorted to various 
gestures, such as waving 'our iiatSi tiaj^ag our plaids, &c. all 
which moUong were exactly followed by the airy 6gure. We 
then collected tc^ther, and stood as dose to one another as 
possible, when each could see three shadows on the disc; his 
own, as distinctly as before, while those of his two compamoos 
were but faintly discernible. 

^ As tlie autumnal day was fast declining, and we had a long 
walk before us to Bcaemar, we were forced to hurry down the 
rugged sides of Jjxh Etjcban ; and, being consequently soon 
euvek^)ed in the mist,, we lost si^t of the atmosf4ieric pheoo- 
menoQ, but not uQtil it bad been distinctly visible to us for 
about a quarter of an b^ur.^ 



Description tfsever^ New or Rare PlanU tffhich iotv UUe^ 
^flowered in the neighbourhood qfEdinburghy emi chi^ in 
tfie Royal Botanic Garden. By Dr Graham, Pn^essor 
of. Botany in the UiMvenaty of Edinburgh. 

10/A Ife^. 1830. 
Bai^ia speciosa. 

B. tpedota; foliis linearibus, pinnatifidis, lobti triaDgu]ari.«eDiiovsti8 
mucronatis, subtus niveis, obsolete nervosis ; calvcis laminis lanatis ; 
■tjlo pubefcente ; fi>]liculis tomentosis. — Brown. ' 
Baakgia speciosa, Br* Trans. Linn. Soc 16. 2ia 

P£SC9UPTiov.^^7'rtfiiir erect, branched ; branches spreading, towards tMr 
extremities densely covered with snowy tomentum. Leaves (14 foot 
long, 1| inches broad) scattered, linear, attenuated at the base, and yery 
slightly at the apex, truncated, pinnatifidv nerved and reticulated, ca« 
vered on both sides, when young, with short dense white tomentum, 
which is beautifully snowy below, when old naked bri^t green and 
shining above ; segments alternate, triangular, ovate along their upper 
edge, mucronate, tne mucro projecting forwards, Sjnke (44 inches long, 
ai br<kad to tbe extremities or the styles) ierminaL Fhwers m pairs along 
the rachis, forming double lines, which are much crowded together, ex* 
pending from below upwards, every where yellow, except the stigma, 
which is red. Ca^ (IJ inch long) 4.par^e4, woolly en the outside, the 
woolliness increasing upwards. Anthers subsessile, in the oblqng hollow 
•xtremities of the calyx, linear-hmceolate. Style longer than the calyx, 
curved inwards, pubescent, filiform, tumid near the extr^outy, tipped 
with the red subacute somewhat angled SHgnuu 

Thia v^y handsome species produoeu a &ie hesd of flow^s in the green, 
house of the Edinburgh Botanic Garden in October 1830, the plant be- 
ing about five feet high. 
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Bolivaria. — Diandria, Monogynia. Jiwwwi^df.-^-Calvx 5«^}<k 
partitus^ pw*isteo9* CoroUa iofwor, iufuadibuliibraiU, 6- 
^da, staffiinifera. Capsula gemina, circumcissa. 

B. trifida; foliis linearibus, irisecto-pinuatifidis, integrisve. — SchtecJUendaU 
' BQlivarUi trifida, ScfUecht, in Linnaea, 1826, p. 800. 

toi(6W?TioXv.-^toi»» erect, slender, weody, with \m^ Uu^ slen^ter* «trag- 
l^i»g» S^d^f fubglabrou^ furrowed branches, wbifih are Qppotfite below, 
bMt dichotoinous at the (extremities;. L64^ve8 lasM;eoiato4inear, glabrous, 
BI»QFQn«t9, entire or trigd at tb? aiiex, opposite, sessile, semisiiiplexicaul 
«nd subd^urreut, deep green, ^lo, as weil as tbe branches, sprinkled 

' with minute, white, slightly elevated scales. Fhffiers solitary, terminal, 
#r jE^tftry In the ternainal cleft of the bniiiches. Ct^ d^7*p^tad, per- 
siting, green, segments erect, subulate, ciliated at the base* C^la 
<6 lines long, above 8 liiias ai^'oss when fully expanded) yellow, funnel- 
8hs|>ed, shining and rather paler on the outside, tube cylindricaU soarcely 
.80 long as the calyx, limb 5-^7-^parted, longer than the tube, s€|^neints el. 
lipikal, imbricated, retiiculato^nerved, naked, but not shining on the in- 
i)er suiface, throat and inside of the tube hairy. Stamem 9» «dhering to 
the inside of the tube, free above the throat, and prqjecting in the centre 
of the flowex, shorter than the ccurolla i filaments y«^ow, glabrous t an- 
thers yellow, incumbentt oblong, attenuated at both extremities, slight- 
ly notched at both, especially ^e lower, att^^ched te the filamiimo to- 
wards one end, lobes bursting along the edges, rather distant from each 
other, the intervening ^aee being (j^en ; pollen globular, yellow. PistU 
single ; style as long as the stamens, compressed laterally^ slightly cla- 
vate, nearly celourlessi glabrous ; stigma green, capitate, large, grooved 
in the form of a cross on Its upper surfacis ; gern^n superior* snaooth, 
cbovate, channelled on both sloes* Capadt didymous, large, membra- 
nous, tMn and dry* sivooith and shining, lobes obovate, circumcised, uni- 
locular, each 4-*sided* Seeds erect, S^onous, rounded on the back, flat by 
mutual impression en the tiro sides, covered with a thick cellular arilius, 
nucleus white» compressed, obovate, exalbuminous, covered with a thick 
colourless testa, radicle in&rior, projecting, straight, blunt. 

Mr Cruckshanks obligin^y communicated seeds of this plant several years 
ago from the neighbourhood of Men^Q^^ It dowered for the first time 
in the greenhouse in July last, and has continued to fiaw^ almost con- 
stantly ever since. 

The genus was named by Schlechtendal, with tbe fUlowin^ observation : 
*'*' Oenus in iMwerem lAberatoaris, i^ul acien^iis omnibus, sci^atise^e nos- 
trae amabili Amer|cam aperuit, diximius*'* lie describes two ^lecies, 
Bolwaria inte§if^ofm and M* tJi/Sda- Dr Gi^^fa has among his specimens 
what he considers a third. The fiowers are much larger than either 
in B* integri/eiia or our plant ; but it seems to me doubtful whether it is 
really specifically distinct from, this last* I)r Gillies has distributed 
apeeimens under the name of 3. decen^jfUi^, From what I have observed 
in B* trifid^y and in Dr GiUies's specimens i>f B> decen^fida^ I suspect the 
divisions of the calyx and coroUa vary considerably* I £ear we aire all 
apt to erect varieties into new species, in genera in which we have not 
long had mtany species in cultivation, and with the tendencies of which, 
therefore, we are but imperfectly acquainted. Calceolaria bicolor has ei- 
ther an erect nearly simple stem, with narrow pointed leaves, or a procum- 
bent greatly branched stem with broad bhint leaves, according to the po- 
verty or richness of the soil in which it is made to grow. These two 
forms are exhibited in the Botanical Magazine and botanical Register 
of this month, and ma^ be seen in twenty examples at the Botanic Gar- 
den ; but my acute fnend Professor lindley, not adverting to this cir- 
cumstance, nor to the fact that the specimens of Ruiz and ravon grew 
in dry stony ground, in the very spot from whence the plants now in 
cultivation were obtained, has unmrtunately described the latter form 
as a new species, under the name of C. difftisa. 
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Browallia grandiflora. 

B. grandiflora ; caule di£fti80, ramoso ; foliis ovatis, acutis ; pedunculia 

axUlaribus unifloris, vel in racemis tenninalibus dispo^tis ; ramulis 

calycibusque adultis glabris. 
DEScaiPTiOK-— AnnuaL Stem lierbaceouB, diiHised, branched, smooth, 
green, purplish below ; branches spreading, smooth and shining, scat- 
tered. Leaioes ovate, acuminate, attenuate into a petiole, smooth and 
shining, the middle rib and converging veins prominent below, and chui- 
nelled above. Peduncles straight, single-flowered, axillary, and longer 
than the diminished leaves near the termination of the branches, or 
collected into lax terminal racemes, wh^i young glanduloso-pubescent 
Caiyx 5.clefl, smooth, or, when young, glanduloso- villous, many-nerved, 
nerves branching; segments unequal spreading, linear, channelled. 
Corolla hypocrateriform ; tube longer than the calyx, slightly inflated 
towards the top, and compressed vertically, glanduloso-vulous, green- 
ish-yellow, marked, as well as the calyx, with dark streaks ; limb pli- 
cate in the bud, when expanded flat^^ white, or very pale lilac, with a 
yellow throat, yellow on the outade, bilabiate, the upfier lip linear and 
emarginate, the lower much larger, semicircular, formed of four united 
obcoraato-cuneate lobes, each smaller than the upper lip. Stamens di- 
dynamous, adhering to the inside of the tube, the two longer closing 
the throat of the corolla with the upper part of their filaments, which 
is bent down, flattened and hairy above, tneir anthers included, having 
one perfect and one abortive lobe, divaricated, compressed, and open- 
ing along their upper edge ; filaments of the shorter stamens flexuose 
at the top, filiform and smooth, their anthers bilobular, both the kbes 
perfect, divaricated and compressed, bursting along their upper edges ; 
pollen and anthers of all the stamens yellow. Germen ovate, and slightly 
compressed, pubescent, bilocular, bivalvular, the dissepiment proceeding 
from the centre of the valves across the shorter diameter of the germen ; 
seminal receptacle large, central, covered with numerous ovules. Stjfle 
filiform, glabrous, longer than the shorter, shorter than the longer sta- 
mens, tortuose at the top. Stigma quadrangular, peltate, green, ob- 
scurely 4-lobed, having two depressions or cells In the upper margin, 
where the anthers of the longer stamens are lodged, and two obscure de- 
pressions on the lower side, where the anthers of the shorter stamens ap- 
pear to be placed. 
I am indebted to Dr Hooker for the description of the style and stigma, 
and for some observations regarding the anthers, for the style was lost 
in the only flower which I reserved for dissection, when the specimen 
was sent to him to be figured in the Botanical Magazine. The anthers 
on the longer and shorter stamens appeared to him to be alike, reniform, 
and 1 -celled ; but I am quite certain that the above description of what 

1 saw is accurate : the appearance probably varies from abortion, and in 
different stages of evolution. 

We received this plant from the Botanic Garden, Glasgow, in October 
last, having been raised there from seeds collected by Mr Cruckshanks 
near Yazo, in the valley of Canta in Peru. It is now (December) flower- 
ing very freely in the greenhouse, and probably will be found to bear 
cultivation as a very ornamental annual in the open border. 

Conobea alata. 

C. alata ; caule erecto, alato ; foliis lanceolatis, amplexicaulibus, semi- 

latis, breve pubescentibus, pedunculo axillari solitario subcymoso 

multo longioribus. 

Descriftiok. — i{oo^ creeping. Stem (2i feet high) erect, glabrous, shining, 

4-sided, 4-winged, wines undulate, and sparingly ciliated. Branches de- 

cussating, spreading wide, similar to the stem. Leaves (10 inches long, 

2 broad) opposite, spreading horizontally, acutely serrulate, lanceolate, 
attenuated and entire towaras the base, at their origin dilated, and stem 
clasping, much veined and reticulated, soft, and on both sides covered 
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with very short pubescence, bright green above, somewhat glaucous be- 
low, middle rib very strong, ana with the veins prominent below. Pe* 
dundes axillary, opposite, 4.8ided, closely applied to the upper sur&ce 
of the leaves, and (including the pedicels) about a fifth of their length, 
pubescent, bracteate, trifio, the lateral branches again dividing in 
the same way ; pedicels like the peduncle, but less distinctly angled. 
Braetem lanceolate, entire, acuminate. Ccdy* green, oblique, d-ribbed, 
6-toothed, pubescent on the outside, persisting. CaroUa (8 lines long, 
4i across) yellow, bilaMate ; tube elongated, compressed laterally in its 
lower, vertically in its upper half^ nearly thrice the length of the calyx ; 
upper lip bifid, revolute, lower lip spreading forwards, plicate, trifid, re« 
youite at the aMces, all the lobes rounded ; two very prominent ridges, 
▼ery hairy, ana somewhat orange-coloured, extend backwards into the 
corolla from the central lobe of the lower lip. Stamens didynamous, in- 
cluded ; filaments glabrous, yellow, adhering to the corolla for about 
half their length, connivent ; anthers bilobuW, lobes divergent ; poUen 
white. Pistil as long as the stamens; stigma bifid, white, lobes broad, 
revolute, upper suriace pubescent ; style straight, white, filiform, gla- 
brous, marcescent ; germen ovate, green, glabrous, 4-valved, bilocumr ; 
ovules veipr numerous, attached to a large central receptacle, a trans- 
yerse section of which presents a kidney, shaped surfiu» in each locula- 
ment. 
This plant was raised in the garden of P. Neill, Esq. at Canonmills, from 
Mexican seeds communicated by Mr D. Don as a species of Conobea^ 
and flowered in the greenhouse in September. 

Loasa incana. 

L. incana; suffiruticosa, suburens; caule suberecto, ramoso, foliisque 
sparsis, petiolatis ovato-lanceolatis, inciso-serratis, Incano, scabro ; pe- 
dunculis simplicibus oppositifoliis. 
Desc&iftiok. — Suffruticose. Whole plant^ particularly the stem, densely 
covered with harsh barbed white hairs, and a few stinging hairs inter- 
spersed. Stem round, much branched, branches scattered, spreading. 
Cuticle papery, and peeling off in the dried specimen. Leaves scattered, 
petiolea, spreading, ovate, acute, hispid on both sides, veined, iiicise^ser- 
rated, veins and midrib prominent below, channelled above. Flowers 
opposite the leaves, solitary, peduncled. Peduncles spreading, about half 
the length of the leaves, round. Calyx green, spread wide, segments 
ovato-acuminate, 3-ribbed, undulate, reflected in their sides, persisting. 
Corolla white, 10-parted, uniseriate, alternate, segments alike, the larger 
segments spreading, cucullate, nerved and veined, longer than the ca- 
lyx; the smaller segments nearly glabrous, slightly ciliated, concave 
within, nectariferous, each having near its rounded apex three erect 
dorsal filaments as long as itself. Stamens numerous, nearly as long as 
the longer segments or the corolla, and lodged within them till the pol- 
len is npe, when they become erect, free, unconnected with each other, 
mostly perfect, with simple, colourless, slightly flattened, glabrous fila- 
ments, and greenish -yellow, oblong, bilocular anthers, erect, bursting 
along the sides ; 10 barren, 8 within each of the shorter petals, sprea£ 
ing and flattened at the base, there ciliated, each having a reflected lip 
at the apex of the petal within which it is placed, and above this ex- 
tended into an erect filament, nearly as long as the fertile stamens. Style 
erect, simple, shorter than the stamens, tapering, nearly smooth towards 
the top. Stigma capitate, small, lobed, smooth. Germen top-shape.d, 
inferior, green, unilocular, with 3-4 parietal receptacles, alternate with 
the teeth, covered along their edge with numerous ovules. Capsvie open- 
ing by 3-4 teeth above the level of the calyx. Seeds obovato-oblong, 
mmute, brown, pitted, embryo straight. 
This plant was raised from seeds communicated in spring last firom Yazo, 
valley of Canta, in Peru. Mr Cruckshanks only observed one plant, 
low and branching, with the branches much entangled. From this he 
also most kindly presented me with a well dried specimen, from which. 
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satker than firom our plant (we raifod but mae\ whidi i$ HiH anMiU, it 
app«ara to flower very fire^y* With us it flnv^fed in the icre^Aheuse 
ihirinif October and No¥eraber, an4 evcB now (7ti» X>ecfiinber) tluae are 
Imds which may passibly e^tpand. 

Lophosp^muoo erubescent 

L. 9rub §9d 0n8f ftttls triaBgularl-oorilalitt g g a w iottquaHtevqiie aetratis 
^ (mdius, ineequaliter indsd-deotatit), pubewentibus, ea\y«is s^^Bientis 

oblongii mueroBulftlis^ BlameBtis aimpUoibM. — D. I>oi». 
Lophospermum erubescens, D. Don, Sweef^ Brit Fi. Card* N. S. fbL 75. 

(on Helianthus petiolarls). Note. 
Lophospermum scandens, Bot. Mag. ^(^^.^SwS^s Brit. Fi Card. 

N. S. t. 68. 
'DvscRi^Tiov.^-^Phni herbaceous, scand^nt chiefly by the petioI<j8. Stem 
round, brownish-peen, in a very luxuriant state pushing roota from 
near the baae, cuticle smooth, or somewhat cracked. Bramkes round» op- 
posite, villous^ purple at the base, young shoots green. Lea^s (^ inches 
trom the base to the apex, rather more acrossT numerous, opposite, pe- 
tipled, deltoideo-cordate, acute, incise^tootbeo, villous on both sides, 
bright green above, paler below. Swerved, thQ lateral nerves branched, 
sli^tly reticulated chiefly at the margins, teeth mucronate. JPeUoles 
purple, villous, as long as the leaf* 4toutt rou^d* scarcely channelled 
above, twisting. P^*de$ axillwyt solitary, »ngle-flowered» ebrac- 
teate, as long as the petioles, er^ct, straight, green» villous. Flower* 
spreading horizontally. Calyx foliaceous, 5-parted, persisting, segments 
(1 inch long, \ inch broad) subequal, the upper rather the shorten! and 
broadest, ovate, acute, prominent at the e^ge?, vein^d» pubescent within 
and without, sometimes becoming purple, entire or rarely auru^led at 
the base. Corolla (nearly 3 inches long, 2 uiches across) rose^oloured, pu. 
bescent every where en the outside, camp^nulate, slightly turgid below ; 
tube elQugated, ^ghtly curved downwards, dikted, nectiui^ous, aad 
nearly cofourless at the base, darkest on the upper side, within fieekled 
with rose-colour, and having yellow pubescence toward the insertion of 
the stamens ; limb spreading, 5-parted, segments rounded, subequal, the 
lowest the smallest, the two upper the largest ; from the base of the 
lower segment upon each side, a straight ridge, covered with ereet yel- 
lowish hairs, extends to the insertion of the two longer stamens. Sta* 
mens 4, didynamous, as long as the tube, from the base of which they 
arise ; filaments compressed, and adhering for a little way to the corolla, 
and there closing the tube, coarsely pubescent where they beeome free, 
at this part purple on the back, beautifully sprinkled with rose-eok>ured 
spots or streaks, from which springs glandular pubescence, especially on 
the sides of their upper half, strdght, divCT^ng slightly, connivent to- 
wards their extremities ; anthers large, bilolnihur, glabrous, lobes paral- 
lel in the bud, afterwards divaricated, bursting along their sides ; pollen 
white, granules smalL There is a minute, abortive, fifth stamen, be- 
tween the two shorter perfect ones at their origin. PUiU as long as the 
stamens ; stigma simple, bent nearly at a right angle with the style, 
colourless, pointed ; style straight, fiHform, smooth above, ^ringly 
provided with glandular pubescence in its lower half, base p^sisting ; 

Sermen seated upon a promin'ent white glabrous and shining receptacle, 
ensely covered with erect colourless glandular hfdrs, bilocukr. Unripe 
oapsule crown-shaped, green, colourless at the base, somewhat compressed 
and ftirrowed laterally, covered with glandular pubescence, undulate, 
terminated with the persisting base of the style, included within the ca- 
lyx- Ovviee numerous, imbricated, tubercled, stipitate, erect on two 
large central receptacles, winged all round ; wing radiated, emarginate, 
somewhat ragged in its edge ; nucleus pendulous, pointed below, albu- 
men large, embryo straight, central. 
This beautiful creeper was raised by P. Neill, Esq. in hi^ garden at Canon- 
mills, from Mexican seed last spring. It flowefed in his stove in the 
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b^gtaning, and in Vm greenhouse of the Botanic Garden, Edinburgh, 
in the middle ei September. Plants were also exposed in the open bor. 
dia*, dud ilo«rer4)uds formed freely there, but too late in the season to be 
expanded* If turned out earlier, it is possible we may see it forming a 
noble addition to our half hardy plants. 
Jt was upon Mr I>sii*a autherity that in the Botanical Manusine I gave to 
this platti the M& specif name of Sesse and Mocinno. The leasons sub- 
sequentJiy aasigned by him (loc dt.) for considering it a new tpedes seem 
perfect^ concliisi?e. I however find the pubescence always articulate. 

Micbauxia laevigata. 

M. Isnigaia ; caule elate, j^labenimo, i^tido ; foliis dup^icato-dentatis, 
hispidis, radicahbus ovatis looge petiolatis, cauHnis sessilibus oblongls, 
inferioribus base attenuatis, siiperioribus oordatis i iloribus decandris ; 
stigma, calyce, oorollaque lft'^)artitis. 

Micbauxia Isevigata, Vent Hort. Cels. p. 81. t. 81,'^Peraoon^ Synop. 1. 

Al^^Sprengely Syst Veget. 2. ^S. 
Micfaauxia decandra, FUcher, MS. 

DE8CRiPTioK,^-J?oa^ perentuaL SUem (U feet high) herbaceous, smooth, 
shining, tapering, subsimple, upright, straight. Leaves sprinkled on 
both sides with harsh erect hairs, dupUcato^entate, coarsely veined and 
reticulate ; root4eave» ovate, decurrent along petioles longer than them, 
selves, and on the upper part of which there are a few small pinnse ; 
HemJetntes sessile, the low^ ones oblong, and somewhat attenuated at 

~ the base, higher up cordate, and more acute, and gradually passing into 
cordate, acute braeiea^ with reflected aculei on the margin and on the 
back of the middle rib. Fhwen scattered along nearly the whole length 
of the stem, on short peduncles in the axils of the bractese, expand in 
soccesrion, and slowly, nrom b^ow upwards. Pmhmeiee solitary, bearing 
three flowers, of which the terminal only expands with us. Cafyjf of 
ten segments, which are acute, at first erect, afterwards spreading at 
right angles, reflected in the sides, and fringed with reflectea aculei, and 
of ten other segments, which extend backwards along the pedicel, flat 
«nd shorter, but in other respects similar to the first ten, and altemating 
with them. Corolla white, much longer than the calyx, lO-parted, seg- 
ments (1 inch long, 1 line broad) linear, revolute, reflected in their edges, 
and ciUated with reflected aculei along the middle rib. Stamen* 10 ; fi. 
laments connivent, subulate, winged, wings reflected villous ; anthers 
as long as the filaments, linear, yellow, bursting along the sides ; pollen 
yellow. Germen top-shaped, inferior, ribbed, lO^locular. Style stout, 
straight, longer than the stamens, pubescent. Stigma lO-parted, revolute. 
Ovulea vety numerous, attached to a large central receptacle. The whole 
plant yields, on the slightest injury, a Eirge quantity of milky juice. 

Seeds of this plant, whicn is a native of the north of Persia, were commu- 
nicated to the Botanic Garden, Edinburgh, by Or Fischer In Maix;h 
1820, and the same specimen has been in flower with us for about two 
months after the middle of August. Even yet (16th October), the flowers 
have not expanded much above half-Way up the stem, and I have no 
doubt it would have continued in blossom till the frost cut it down, but 
for an injury which it has received. I had hoped to have received Yen. 
ienaVs work before this description was printed, but as I have not, the 
identity of our*plant with bis may admit of some doubt ; but I cannot 
believe that they are different. 

Fhalangium longifolium. 

P. lonffifolkm ; raule simplice, fbUoso ; floribus laxe raoemoais, nutanti. 
bus; pedunculis congestis, medio articulatis, bracteam acuminatam as.* 
quantibus ; petalis acutis ; fUamentis medio tumidis ; foliis linearibus> 
^luis, denticulath, caulem subiequantibus. 

Desc&iptiok.-.-/|0i>^ fascicled, drawn out into long fibres, swelling into 
oblong, white) villous tubers. Stem (2| feet higfa) simple, rounc^ gla. 
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brous, leafy. Root4eaves numerous, lanceolato-linear, channelled, gla- 
brous, cilialo-denticulate, flaccid, about as long as the stem. Stem4eave$ 
similar to the others, but gradually smaller, and passing into bractese 
upwards, scattered, and stem clasping, acuminate. Bractea dilated at 
the base, membranous at the edges, acute ; secondary smaller ones with- 
in the larger. Flower* in long, lax, terminal racemes, nodding. Pe^ 
dusnoUi clustered^ glabrous, jointed in the middle, dai^ green in their 
lower half, paler in the upper. Corolla (H inch across, when fully ex- 
panded) white, of six, wide spread, S-nenred, oblong, acute, petals, of 
which the three outer are narrowest. Stamens halt the length of the 
corolla ; filaments tumid above the middle, glabrous ; anthers orange- 
yellow, as long as the filaments, emarginate at the apex, notched at the 
base, bursting along the sides ; pollen very abundant, orange-yellow. 
PisHl rather longer tnan the stamens; stigma pubescent ; style declined ; 
germen linear, trigonous, trivalvular, trilocular, dissepiments arising 
from the centre of the valves. Ovules attached to a central receptacle, 
and arranged in two rows in each cell. 
Bulbs of this species were brought from Lima last spring by Mr Cruck- 
shanks, under the generic name of OmUhogalum, and flowered in the 
stove of the Botanic Garden, Edinburgh, in September. 
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Proceedings of the Wefnerian Natural History Society. 

1830, Dec. 11. — KoBERT Jameson, Esq. P. in the chair.— 
The Aev. Dr Scot of C^mtorphine read a learned essay on the 
" giants'* mentioned in the Sacred Writings. The Secretary 
md a oommunication from James Wilson^ Esq* giving an acv 
ooimt of the great Orang'^outang of Sumatra, illustrated by 
figures of the hand and foot, of the natural size* Professor 
Jameson then gave an account of Dr Gr^ory's analjrsis of the 
compact ferruginous marl of the old red sandstone of Salisbury 
Crags ; and also of the same gentleman's analysis of the lime- 
(rtOM of the Red Bum near Seafield Tower in Fife^ which is 
inagnman, but only where in contact with the trap. The Pro- 
fesses also communicated some details in regard to Captain 
Ross's expedition, and the splendid disfday of polar lights ob« 
served in the Shetland Islands in the month of November last, 
A sketch of the magn^oent fosnl tree, at present seen in iiiu 
in Craigleith Quarry^ with a croi^section of a portion of the 
stem, exhibiting very nearly the structure of a coniferous trae, 
was exhibited to the meeting. 

At this meeting, the following gentlemen were elected office^* 
bearers of the Society for 1891. 

BoBERT Jamesok, Eflq. President. 

VtCB^PakSlDlEKTt. 

Ba K» GrevUle, LL. D. John Boggie^ M. D. 

David Falconar, Esq. Alex. Bruntmi, D. IX 

Seeiftkuy, PaU Neill, Em^ lAbtaHte^ James Wilson, Esq. 

TVMMtHvf , A. G. XUit, A^ JMtUHs P* Sjrue^ ]Csq» 

CoiTKCll. 

^ohn l^tark, Ksq. Charles AndeniOii, M. B. 

ttr Afthtti" Nithdlftofr, Bart. W. C* Trerelyan, £«q. 

JoimGillfos»M.D. Maik WaU, £aq. 
Bev. David Soot, M.D. 
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SCIENTIFIC INTELLIGENCE. 



METEOROLOGY. 



1. Heavy faU of Rainy and frequent appearance of Aurora 
BorealiSy in September 1830. — At the Calf of Man Low Light- 
house, on the morning of the 16th September, there was a re* 
markably heavy fall of rain. ^' In the course of little more 
than four hours (says Mr James Macintosh, the light-keeper), 
I found ninety parts in the gauge. At a quarter past eleven 
o'^clock p. M. it began lightly, and it gradually increased till 
twelve, when it came down in torrents. This continued till 
near four o^clock in the morning, when the rain enUrely ceased. 
Although it blew a gale that day, there was not a breath of 
wind during the fall of rain, but the wind rose immediately 
afterwards. The Edinburgh Chronicle takes notice of floods in 
several places in Scotland, of the same date; so I presume we 
bad the first of the heavy rsdn here, as the direction of the 
wind, both before and after the rain, was from the S. W. Du- 
ring the course of this September (adds Mr Macintosh), I have 
to record no fewer than nine appearances of the aurora borealis, 
the dates being the 7th, 10th, 12th, 13th, 17th, 10th, 20th, 
21st, and 25th.^ 

2. Water Spout in the Lake of NeufchateL — On the 9th 
June, at nine oVlock in the morning, the weather being moist, 
and the thermometer at 64° Fahr. a water-spout was seen at 
Neufchatel, on the other side of the lake, about a league from 
the fort. From a fixed black cloud, about eighty feet above 
the surface, descended perpendicularly a dark-grey cylindrical 
column, touching the surface of the lake. Much agitation was 
seen at the foot and top of the column, a dull heavy sound was 
beard, and the waters of the lake were seen to mount rapidly 
along this sort of syphon to the cloud, which gradually became 
white as it received them. After seven or eight minutes had 
elapsed, a north-east wind pressed upon the column, so that it 
bent in the middle, still however raising water, until at last it 
separated. At the same moment, the cloud above, agitated and 
compressed by the wind, burst and let fall a deluge of rmn. 
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This appearance was neither preceded nor followed by any 
lightning or explodon ; the column was vertical and motionless, 
no rotary motion being observed. — Bib. Univ. June 1830. 

8. Polar Lights in ShetUmd. — ^We are informed by our former 
pupil Mr Mouat Cameron, that the Polar lights had been un- 
commonly frequent and brilliant during the latter part of last 
summer and during the whole of autumn. On the 15th of No- 
vember they were most splendid, exhibiting an appearance 
which the oldest man in the country had never witnessed. <^ I 
can compare it,^ says Mr Cameron, *^ to nothing but the light 
thrown out from a foundry at work, supposing the horizon to 
represent the mouth of the furnace— and even this conveys but 
a feeble idea of its appearance.*' The Polar lights, we may add, 
have been very frequent and brilliant in this neighbourhood. 
This atmospheric luminous meteor appears, for these some years 
past, to be running through one of its maximum periods. 

4. Nitrous Atmosphere of TirAoo^.— Tirhoot is one of the 
principal districts in India for the manufacture of saltpetre ; 
the soil is every where abundantly impregnated with this sub- 
stance, and it floats in the atmosphere in such quantities, 
that, during the rains and cold weather, it is attracted from 
thence by the lime on the damp walls of houses, and fixes 
there in shape of long downy crystals of exceeding deli- 
cacy. From damp spots it may be brushed off every two 
or three days almost in basketsful. In consequence of all 
this, the ground, even in hot weather, is so damp, that 
it is extremely diiScult either to get earth of sufficient te- 
nacity to make bricks (the country being quite destitute of 
stones), or, when made, to find a spctt sufficiently solid to sus- 
tain the weight of a house. Even with the greatest care the 
ground at last yields, and the saltpetre corrodes the best of the 
bricks to such a degree, that the whole house gradually sinks 
several inches below its original level. Houses built of inferior 
materials, of course suffer much more ; one, of which the inner 
foundations were of unburnt bricks, absolutely fell down whilst 
I was at MuUye, and the family in it escaped almost by miracle. 
My own house, which was not much better, sank so much, 
and the walls were at bottom so evidently giving way, that I 

OCTOBER DECEMBER 1830. M 
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WM compelled, with extreme expense and inconvenieBoe, to pull 
down the whole inner walls, and build them afresh in a mwe 
secure manner. From the same cause, a new magazine which 
government directed to be buik, with an arched roof of brick- 
work, was, when complete, found so very unsafe, that' it was ne- 
cessary to demolish it entirely, and rebuild it on a new plan, 
with a roof ot tiles. In such a soil, it will easily be concluded 
that swamps and lagoons prevail very much, of course, mostly 
during the rains, and till the sun gathers power in the Ik^ 
waather ; and, in ttucX^ what has been above so much insisted on, 
as lo the two contrary aspects of the country with respect to vege- 
tatioi^ may, by a ccmversbn of terms, be equally applied to the 
water on its surfKC. In the cold and dry weather it is compa- 
ratively scanty, in the rains it is superabundant ; and as the 
livers in this district are frequently found to change their situa- 
tions, so^ through a long course of time, it has resulted that 
hollow beds, being deserted by their streams, become transform- 
ed mto what, during the rains, assume the appearance of extent 
sive lakes, but in dry weather degenerate into mere muddy 
•wamps, overgrown with a profusion of rank aquatic vegetation^ 
particukrty the gigantic leaves of the lotus, and swarming with 
•very tribe of loathsome cold-blooded animals. Some of these 
lakes, cioring the height of the rains, communicate with their 
oiigioid streams, and thus undergo a temporary purification ; 
but others receive no fresh supply except from the clouds, and 
of course their condition is by much the worse. Some of the 
conversions of a river-bed into a lake, have occurred in the me^ 
mory c^ the present inhabitants, or at least within one descent 
&om their ancestors. — T^lfer, on the Climate of MuB^y in 
TroM. Meet. <$* Pk^. Soe. of Calcutta^ vol. i v. 

asoxoGY. 
5. SeiglUsof Table Lands^ 

The Uble land oflran in Persia, - - 650 

Table land in which Moscow is situated, - 67 

l&^plalaofLoQibitvdj, . . . ao 

T«Jiaei»pd.of I^WflJ^la, . • . IM. 

u M- ., ^A\xY^rgQ9p - - - 174t 

Schweitz, - - - 220 

Bavaria, - - * • 260 

._. Spain, - - - 3S0 
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These fable land* a^ not longiHidind valleys between rtiiuges of 
ttettndmis^ The bottom of a lohgitadifjal Vfilley, wbibb is froiA 
1600 to ^000 loises i^ve the sea, as is the case in the Andesj 
is caiised by the eleTaticAn of a wbdie mmtntain dhaln. Trti^ 
table lands, such as those of Spain and Bavaria, were probably 
formed by the upraising of a whole continental mass. Both 
epochas are geognostically considered different. — Humboldt 

6rf Lake jrfral.— The surfeice of the lake Aral is ll7 feet 
higher than that of the Caspian. — HumboMt, 

7. Fossil Shells m the Snowy Mountains tyf Thibet.-^ At a 
meetiDg of the Asiatic Society of Calcutta, on 5th May last, ex- 
tracts from Mr Crerard's letters, relative to the fossil shells collect- 
cd by him in his late tour over the snowy mountains of the Thi- 
bet frontier, were read. The loftiest altitude at which he picked 
up some ci them, was on the crest of a pass, elevated I7,000 
feet ; and here also were fragments of rock, bearing the impres- 
sions of sfaelts, which must hav^ been detached from the conti- 
guous peaks rising far above the elevated level. Generally, 
however, the rocks formed of these shells are at an altitude of 
16,000 feet, and one cUff^tvas a mile in perpendictdar height 
dbctoe the nearest level. Mr Gerard farther states, " Just before 
crossing the boundary of Ludak into Bussahir, I was exceeding- 
ly gratified by the discovery of a bed of fossil oysters, clinging to 
the rock as if they had been alive.'* In whatever point of view 
we are to consideir the subject, it is sublime to think of millions 
of organic remains lying at such an extraordinary altitude, and 
of vast cliffs of rocks formed out of them, frowning over thes6 
illimitable and desolate wastes, where the ocean once rolled. — 
Asiatic Register, 

8. Bane Caves discovered in New Holland. — Colonel Lindsay 
of the 29ih Regiment, a very active and intelligent inquirer, 
informs us of the discovery of great quantities of fossil bones 
of at^als, imbedded in marl and other substances, in caVes 
in New Holland. Some of these animals (quadrupeds), judg- 
ing from the size of the bones, must have been very large, — a 
circumstance the more remarkable, because hitherto no large 
quadrupeds have been found in Australia. 

9. Leonhardon the Basaltic Formation. — ^Professor Leonhard 
of Heidelberg informs us, that he has now in the press a work 

M a 
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cm Basaltic or Trap rocks, which will appear in two volumes oc- 
tavo, with numerous sections and maps. It will, from a furinted 
prospectus sent to us, be the most complete work on this very 
interesting subject which has hitherto been presented to the 
public. It will appear during the course of 1831. 

ZOOLOGY. 

10. On the Existence qf Animakvla in «SVtow.— The follow- 
ing account was sent by Dr J. E. Mure, in a letter to Dr 
Silliman. — ^When the winter had made considerable progress, 
without much frost, there happened a heavy fall of snow. Ap- 
prehending that I might not have an opportunity of filling my 
house with ice, I threw in snow, perhaps enough to fill it. 
There was afterwards severely cold weather, and I filled the re- 
mainder with ice. About August, the waste and consumption 
of the ice brought us down to the snow, when it was discovered 
that a glass of water which was cooled with it, contained hun- 
dreds of animalcules. I then examined another glass of water 
out of the same pitcher, and, with the aid of a microscope, be- 
fore the snow was put into it, found it perfectly clear and pure ; 
the snow was then thrown into it, and, on solution, the water 
again exhibited the same phenomenon, hundreds of animalcules, 
visible to the naked eye with acute attention, and, when viewed 
through the microscope, resembling most diminutive shrimps, 
and wholly unlike the eels discovered in the acetous acid, were 
fieen in the full enjoyment of animated nature. I caused holes 
to be dug in several parts of the mass of snow in the ice-house, 
^d to the centre of it, and, in the most unequivocal and repeated 
experiments, had similar results ; so that my family did not again 
venture to introduce the snow-ice into the water they drank, 
which had been a favourite method, but used it as an external 
refrigerant for the pitcher. These little animals may class with 
the amphibia which have cold blood, and are generally capable, 
in a low temperature, of a torpid state of existence. Hence 
their icy immersion did no violence to their constitution, and 
the possibility of their revival by heat is well sustained by ana- 
logy ; but their generation, their parentage, and their extraor- 
dinary transmigration, are to me subjects of profound astonish- 
ment. 
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. 11. Mr Marshall on a Heifer which yielded MtOc'^Edring- 
t&n^ by BerwicTc^ June 16. 1830. — Sib, As I believe the following 
fket, which I shall have the honour of narrating to you, to be a 
very uncommon rnie, I have from that consideration been induced 
to trouble you with its communication. I have two two-years- 
old heifers, one of which has been observed for several months to 
suck the other, and evidently to draw a certain portion of milk. 
This circumstance rendering it necessary to separate them, cu- 
riosity suggested the trial whether the heifer which had played 
nurse would yield milk to the hand. On the experiment being 
made, she gave a full English quart of genuine milk ; and on the 
milk bang kept for thirty hours, it was covered with a coat oi 
very good cream. The cream being churned in a bottle, afforded 
as much, and as good, butter, as the same quantity of any other 
cream would have done, under similar management. The singu- 
lar part of the story is, that the heifer in question has never seen 
the bull. I am aware that a bitch kept up from the dog will, at 
the time she should have produced puppies, have milk in her 
dugs, but I do not know of any other female that secretes milk 
without being impregnated. I have the honour to be, &c. 
Jos. Marshall. To Professor Jamiesan, 

12. Frog and Insect Plague qf MuVye — ^As a further il- 
lustration of the nature of the atmosphere and climate in ge- 
neral, I shall add the fdlowing observations, which may be 
of some use in a medical point of view. During the rains, 
the vast abundance of cold-blooded animals is really astonish- 
ing. Of these,, frc^s are the most numerous. No place is 
free from this plague ; every hole and every comer, both of 
the most retired and most public rooms, are equally infested. 
If a table, a chest of drawers, or a box be moved, or a carpet 
be lifted, they are found nestled underneath by fifteen or twenty 
in each comer ; and thus through our halls, our bed-rooms, and 
our sitting rooms. There they remain during the day; and 
towards sunset, they begin to issue from their ambuscades, and 
traverse the whole house in quest of prey. The following anec- 
dotes may give sbme idea of the tiumber of insects. One morn- 
ing at sunrise, I was aWakiened by a loud humming in my bed- 
room, resembling that of a market or fair held at a distance. 
On examinaticM), my window was darkened, and my bed covered 
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vilb HP Egyptian mwm of g^lg^k wing^ aats, %\m\xt H 
ia^}m l^iigi «Pd of 4 ibrk ^ oolmr, md the thipkness of « 
orovf-quill, isiuiag, in im wimterrupled stMUn, fnm a Me fa&- 
tiFeen the aquim tMes ^ib? Aoor^ Suob awmms are very erai'^ 
mem, aad tbe air is tben €iow<)ed with erowa aod hawk« that 
qqme to devour. One day, about an hour after sunaet, we were 
alaro^ed froiH without, by what seemed an «Koe8«veIy heavy 
fall of rain pouring in tcHrraits. On inquiry, the. night was per- 
fiectly clear. Curiosity led me to go out with a light to examine 
the caus^ ( found it proceeded from an almost inooneeivdble 
^^faher gI Uaek beetles issuing from ^e ground : th^ were 
aomewhirf large? tlum the fir^ phalanx of the thumb, and their 
tiggfegiiHei hum was the eiound we had heard. To say they were 
oomiiig &qm the earth in thousands, or tens of ihonoands^ 
aparo^y gives an adequate idea of their production. They 
pust iaie conceiv^ as issuing in a continued torrent from every 
inch over the ground, and filling the atmosphere with tlw 
&f^\. — I shall give one other instance^ which to me was pectt-» 
Uar^ interesting, and on that account, perhaps, more obs^ved 
by thyself than by cihers. MuUye produces above all other 
places those insects which are destructive to books and papers. 
Notwithstai^ing the utmost care, exposure, and deanliness, the 
outside of JMoks iqppears perfc^-ated with small holes, as if by a 
pin, and apparently made for the entrance of a small species of 
white worms, about a quarter of an inch long; colonies of 
which, having thus got entrance among the leaves, there revel 
ilji destruction. They eat in serpentine labyrinths, till the 
wh(4e book is traversed throu^ and through, and destroyed. 
Happily they seem to have a dislike to ink, and seldom attack 
^he printed part of the leaves till they have previously ieasted 
OB the margin. At other stations, occasional examioatiaa of the 
shelves^ and opening the volumes, was sufficient to stop the in* 
vaders; but at MuUye, no precaution whatever had any influx 
^nce in restraining their ravages. I may also add, that it was 
i]iyaria1% necessary to alter the diq)osiUon of my library in the 
dry and rainy weather. It is no exa^eration to say that books 
of all kinds became, in the latter season, so swelled with mois* 
i^r^ ^hat a shelf <:annQt then hoU more than three volumei 
put q( t^ fonr that it eadDy containa in the dry part of liie 
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year i hffoks bouird with iU-seaeoned) pafticobriy with Hindoo- . 
fltaaee, leather, and fiUll iq<m eqpemally^ if left to lie neglected 
cm a table f&r a day or twt>i become covered with a stratum of 
white mould, at least an eighth ot an imth thick ; and an ap» 
proaeh to this take0 pla^ even in the best European leather. 
The boardd are then soaked througii with mdsture, wbiltty in 
the hot winds, they are parched and rolled^ as if held before a 
fire. Of course^ idl this renders their pfeservation eitreuely 
difficult After this^ I leave it to be imagined, that the iboths 
among doths, and the omnivcMXKis white ants among almost 
every thing, but particularly the timber of buildings, are fully 
prc^aortioned. in niimb^s to their kindred plagues. The laM 
thing I have to mention, though it may appear in some degree 
ri<&»]lous, may yet serve to illustrate the nature of the climate. 
SmaU mushrooms grow in eirery comer that is the least negliSet- 
eif even in the tik>st frequented rootns: left to tbemseivel^ they 
would attain the bright of about two indies* With a top rather 
larger than a shilling; but they are generally diicotered aod 
brushed away before they reach maturity/-^7^^ti(fr» in Ttwm. 
qfMed. 4t Pf^^- Sec. (^CakuUa^ vd. iv. 

18. Further noHce ofEhrenbtf^^ ObserWxikms m the In^ 
mria. — One of our late pupils, in a letter to Dr Dundm^ says^ 
** As you may well suppose, I prized highly the kindness with 
which Professor Ehrenberg ei Berlin explained to me bis diffe* 
rent ^seoveiies and researcihes* He i^ent nearly a wMti ftve^ 
noon in showii^ me the stru^tttre of tbe tafueory animals ; Ins 
investigations and drawings are what ekdited so much intcresi 
at the meeting of naturalists in Hamburgh. In these nimite 
creatures, placed at the extr^nity of the animal idsle, the delei^ 
manatson of whose existence merely has hitherto formed ihk 
linut of atx>kgical research, he han succeeded in deveiofang a 
complete system of organs^ by using one of Chetdiet's wimo^ 
scc^peSy of 8000 powers^ These anitnab are qntte transparent ; 
so that tbe whole intermd structure is tisiUe externally. They 
have one or more stoniadiSy mouthy o^phaigiis^ intebtinal caaal^ 
anus, eyes, muscular fibres^ divi«on intahead and trunk; Tbns 
far I saw distinctly ; but Ehrenberg goes further; he gives to 
curtain white striae which are seen traversing the body of the 
animal, in different directions, but for the most transvensdy, tbe 
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denomination of bloodvessels or nenres. These striae I saw 
distinctly, but whether they are either vessels or nerves, I can- 
not tell. The motions of the animals are rapid and vigorous; 
and they are particularly remarkable for a large longitudinal 
muscle, extending nearly the whole length of the body, which 
enables them t6 bend their body into various contortions, and to 
alter its form in a very remarkable manner ♦.'' 

14. Flying of Man and Birds. — M. Navier read to the 
Academy of Sciences of Paris, the report of a committee, to 
whom was referred the memoir of M. Chabrier, wherdn is 
proposed a method of flying, and of directing one^s flight in 
the air ! The apparatus consists of huge wings; the cavities 
of which are filled with hydrogen gas, and which the flying 
man is to move with his arms. The report states the com- 
mittee's opinion to be, not only that the apparatus proposed 
by M. Chabrier is incapable of Meeting the object in view, but 
that every machine constructed upon the same principle must 
be equally inefiectual. To demonstrate this, M. Navier en- 
deavours to calculate the muscular exertions made by birds 
in flying, in order to compare it with what man is capable 
of. According to his calculations, a bird, to sustain itself in the 
wr merely, without ascending or descending, employs in a 
second a quantity of action equal to that which would be neces- 
sary to raise his own weight to a height of 26 feet 8 inches ; but if 
this bird de^red to move horizontally with great speed, at the 
rate, for example, of 49 feet 2 inches in a second, which is 
often the case with birds that migrate, in their annual journeys, 
the quantity of action which it would have to expend in a 
second, would be equal to that which would be required to raise 
its owa weight to the height of 1,280 feet, or thereabouts. 
Thus, in this case, it would employ a force nearly fifty times 
greater than it required merely to sustain itself in the air. It 
is therefore evident, that, in order to support itself on wing, a 
bird must be less sensible of fatigue than a man in supporting 
himself on his legs, if we have respect to the quantity of fatigue 
which the one and the other are capable of enduring. It is 

• We have before us a more detailed account of Ehrenberg's discoveries, 
sent firom Hamburgh, but too late for insertion in the present number of the 
JonmaL 
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calculated that a man who is employed 8 hours a-day in turning 
a crane or wheel, raises at an average rate, in every second of 
time, a weight equal to 15 pounds troy, S9« inches high. 
Supposing that the weight be 175 lb. troy, the same quanUty of 
action is capable of raising his own weight to a h^ght of about 
8S inches ; so that, oBteris paribus, it is not the ninety-^second 
part of that which is exerted by the bird to sustain itself in the 
air. If the man was capable of expending, in a space of time as 
short as he pleased, the quantity of action which he exerts 
ordinarily in the course of 8 hours, it appears that he might 
sustain himself in the air, each day, for the space of 5 minutes. 

BOTAKY, HOETICULTURE, &C. 

15. Erica medOerraneaJaund native in Ireland.-^Mv James 
Townsend Mackay, curator of the College Botanic Garden at 
Dublin, having made a botanical excursion to the mountainous 
dbtrict of Cunnemara, during the past autumn, was fortunate 
enough to find Erica mediterranea ^^ growing in prodigious 
abundance.^ This is the most important addition which has of 
late years been made to the Irish Flora. The plant has long 
been cultivated in the gardens of the curious ; it withstands our 
Scottish winters in the open border, with dif&culty, and only in 
sheltered ^tuations, or near the sea-shore. It was regarcfed as 
being iniMgenous only to the countries bordering on the Medi- 
terranean, and to Portugal ; and certainly British botanists little 
expected to be able to claim it as a native of the dster island* 

16. Hybrid Azaleas. — Mr Go wan at Highclerc, the seat of 
the Earl of Caernarvon, has of late years rsused many new sorts 
of American azaleas, by means of cross impregnation, chiefly be- 
tween the high-coloured and late-flowering varieties. For mo- 
ther plants, the different fine varieties of A*- coccinea^ were 
selected, major, minor, and rubescens, the anthers of which very 
seldom produce pollen. The two former were dusted for seve- 
ral successive mornings with the pollen of a late-flowering A. pon^ 
tic(h Many pods swelled, and produced perfect seed. The pods 
were gathered at the approach bf winter, kept in a drawor for 
some weeks, and sown in the banning of January. Of these 
about 400 seedlings were ndsed. The rubescens was* impreg- 
nated with the pollen of A. calendulacea, or Lee^s triumphans^ 
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«ad «h(nit 100 seedlitifs w«re raifled. Of die firtM&enlkHied 
400 ««edliBg0> tbree^fourtlM closely reteniUed the nale {Mreii% 
jt. jMmMctti in fbKagei inic»eieeiice, and geBeral hidbit. Sofli<B 
>i7ere very beautiftil^ and bigbly fragrant The remainii^ 
^ith part riee^mbled the female parent in halnt, but the fcdiage 
was rather on a larger acale. The ocdours of the blossoms 'keet 
Tery rich, various tints of crimson, vivid jdnk or scarlet ; and 
most of these will form beautiful acquisitions to our shrubbery 
borders. 

17. PreHrv€ttifm qf FruU-TreeM frmi HatM. — ^According 
to M. Bas, young fruat-trees may be preserved from the bites 
of hares, by rubbing them with fat, and especially hogs-lard. 
Apple and pear trees thus protected, give no signs of the 
attacks of these animals, though their feet-marks were abundant 
hi die snow beneath them.-^^JKl^. Univ. D. xiv. dSl* 

1& Cnre tf Wonafi;i^ m JEftff-Trret.«--Those elms wbidk 
have running jdaces or tihsers, may be cured in the fi^wing 
manner. Each wound is to have a hole bored in it with an 
auger, and then a tube, penetrating an inch or less, is to be 
fixed in eadi^ Healthy trees, which are thus pierced^ give no 
fluids but those which are imhealthy yield fluid, which hk 
creases in abundattce with the serenity of the sky^ and eitposui^ 
to the souths Stormy and windy wei^er interrupts the effect 
It hM been reBaarked, that in frMn 84 to 48 hours the running 
stops ; the place dries up( and is cured.<^-*J<>ifMiiild!w FwtU^ 
18S&. 

19. PrtBeroaJAxm cfFrmtm PoMoe8.^-^lfk time of fiost, the 
only precaution necessary is to retain the potatoes in a perfecdy 
dark place for some days after the thaw has ooramencedL In 
America, where diey are sometimes froaen as hard tm stones^ 
Iksy rot if thawed in opra cby ; but if thawed in darkness they 
do not rot, and lose very little of theur natural odour and prteiB. 
partieSi«*-lZaMi/ Iniutk xiv. 81. 

iM>. PnctmtioM in ihe pknUmg qf Bakdoes.-^lt wonld api. 
peaK from experknents made in Holhmd, that when potatoes 
mre planted, the germs of whidk are devrioped, as ba|]pens 
^ocasioiially in late operations, or rather aftar mHd winters^ 
^pioduce diftrs in quantity by more than a Mrd to what it 
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#oirid be if potatoes wliidi ^kad not advanoed liad bam tned ; 
and farther, that beiides this diaiiBtshed prodiict, die (jtnlky is 
alao very inferior. 

GEOGRAPHY. 

SI. ii'oiice Regarding Lost Greef^smd.-^Tlm Indicaleur of 
Calais has the following :-^W9 leai^n from CopGoiiasg^n^ tifat. 
an expedition which sailed from that port in May last, sue* 
ceeded in readiiog the eastern coast of Greenland, whefie some 
Norwegian agonists settled eight centuries ago> and to which 
all access had since been prevented by tl^ ice. The expedition 
found tliere the descendants of the primitive colonists, who still 
profess Christianity. Their language is that of the Norwegians 
of the tenth century. 

^, Mcyor RenneWa Chart ^ihe Atlantic. — We understand; 
fisora the editor of the lately publidied edition of ^^ The Greo- 
graphical System of Herodotus," there are preparing for press, 
from the manuscript of the late Major ReDnell, a memcMr on Uie 
g^ieral currents of the Atlantic ocean, accompanied by a series 
of charts, shewing their force and direction ; and also a work <m 
the ancient and modem geogriqphy of certain parts of Asia, with 
twelve maps. 

53. Intelligence tf Captain RosSy R.N.^^Two accounts of 
the progress of Captain Bosses exploratory voyage have reached 
us. We give th6m as communicated to us. According to the 
one account, Captain Ross was met with in Baffin^ Bay in 
August 18S95 where, having suffered damage during hard 
weather, he fortunately was enabled, from the wreck of a 
Greenland ship, to refit. He afterwards steered northward, 
and has not i»nce been Iward of. The other account represents 
our adventurous commander and his brave crew as having been 
fi^ced back t<> liv^y Bay, in B^ffin^s Bay, where they spent 
last winter. 

STATISTICS. 

54. Commerce of Great Britain, — ^At a time when the com- 
mercial distress of this country is so great, and the utmost anxi« 
ety is everywhere shewn for effecting its relief, it will be inte- 
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resdog to know the relation in which the various countries of 
the world stand to us with respect to the value and importance 
of the commerce which we carry on with them. The following 
table, for the year from January 1828 to January 18299 and 
derived from an official return laid before Parliament, will shew 
the state and value of our commerce with all countries, the first 
column of which exhibits the value of Imports for one year; 
and the second, the value of Exports. If we are to judge of 
the relative value or importance of the commerce of countries 
by the quantity of commodities with which they supply us, we 
shall find this shown in the first column of the table. But if 
we are to judge of the value of their commerce by the quantity 
of our native or colonial produce which they consume, this we 
shall find indicated in the second column. 



ComUrie$ in 0ie order qf ffie Value of 
the Imports from tfim into Great 
Britain. 



1. British West Indlei, . . 


L. 8,906,073 


8. East Indies and CUiM^ . . 


8,348.^ 


3; United SUtes of America, 




49Ruasia, .... 


3^442,653 


5. France, 


3,159,307 


& United Netherlands, . 


1.978,110 


7. CSermanyt 


1,609,365 


aBiasil. - . . . . 


1,488,271 




Pt. 


Ports in the Medlterran« 


Ult 


Cape of Good Hop^, Mai 


iri. 


ttasTAc . v^. 


1,175,813 


10. Italy, .... 


1,064,94(S 


n. Pwsria, .... 


. 1,087.368 


12. Spahi and the Canariet, . 
18. BritUi Northern Colonies of 


. 978.612 


Ame- 


rica, . . ... 


. 838,991 


14. Turiwy and Continental Orec 


ce. 731,943 


16. Portugal, Asores, and Miuleli 


a, . 584,818 


1& SouthAmerican ReputUcs, . 


. 536,065 


IT.TheWhale-Fishcriei, . . 


. 488,591 


liDedmark. . . . . 


. 871.929 






andBfan, . . . . 
90. Foreign West Indlft, 


. 816,515 


. 188,011 


21. Sweden, .... 


. 146,181 




. 143,592 


23. New South Wales, &c. 


84,812 


2^ Norway, .... 


68,897 


2S. Gibraltar, .... 


. 29.768 


fiO. Malta, . . . • . 


16.389 


27. Morea and Greek Islands, . 


260 



Countries in the order of &ie Value 
of the Eap&rts to them from Great 
Britain, 



L. 9,467.003 
6,843,727 
6,388,330 
6,155,721 
4.956,116 
4,642.331 
4,049,856 

. 3.287,212 
8.753,887 



1. Germany. «... 

2. United SUtes of America* . 

3. East Indies and China, 

4. Brazil, 

5. United Netherlands, . 

6. Italy. 

7. British West Indies, . . 

8. South American Republics, 
a Ruisia. 

10. British Northern Cokmles of Ame- 

rica, . . . . . . 2,206,914 

11. Gibraltar, 2,078,693 

12. Portugid, Aiores, and Madeira, 1,764,033 

13. Foreign West Indies, . . 1,450,568 

14. Africa, commehmding Egypt. 

Ports in &e Mediterranean, 
Cape of Good, Hope, Mauri- 
tins, dec . ' . . . 1,148.889 

15. Prussia, 705,915 

16. France, 643.806 

17. Malta. 634,361 

1& Spain and the Canaries, • • 618.616 
19. New South Wales, jkc . • 011,600 

2a Turkey and Continental Greece. 685,148 

21. Isles— Guernsey, Jersey. AUcmey, 

and Man, 440.888 

22. Denmark, 267.590 

23. Norway. ..... 131,665 

24. Sweden, . . . . . 129,611 

25. Ionian Islands, .... 69.580 

26. The Whale-Flsheries. . . . 1,694 

27. Morea and Greek Islands, . . 425 



L. 61,946*388 



Totallmportf, L.43.536.187 Total Exeorta, 

The suna an gWcn acoocding to the official Tahiatloli. 

S5.. Cholera Morbus. — There was read at a late meeting of 
the French Institute, an interesting paper on the epidemic cho* 
lera at present raging in Russia. The author said that its pco- 
gress can be traced from India through Persia; that the majority 
of tho$e attacked were cairied t>ff within twenty-four hours ; that 
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its propagation was entirely checked by intense cold, ceasing 
each year about the 15th of October, and bilking out i^edn in 
the month of April. Humboldt, who made some observation's 
on the paper, said that he was of opinion it was not imported 
into Europe by caravans, which are all subjected to. a strict 
quarantine ; and that the Russian army brought it hack with 
them from Persia ; and that its extension into southern Europe 
is very probable from the movements of large bodies of men to 
the western frontier of the Russian empire. To those interested 
in the nature of this terrible disease, we recommend, as the best 
treatise on the subject, that published by Dr Alexander Turn- 
bull Christie. 

ARTS. 

26. Size Jbr lUuminatorSy Artists, 4*^.— Four ounces of 
Flanders glue, and four ounces of white soap, are to be dis-^ 
solved on the fire in a pint of water, two ounces of powdered 
alum added, the whole stirred and left to cool* It is to be 
spread cold with a sponge or pencil on the paper tobe prepared, 
and is much used by those who have to colour unsized paper, as 
artists, topographers, &c. — BuU. Univ, 

27. Manufacture of Charcoal. — ^A new process, recommend- 
ed in the Journal des Forets, for this purpose, is to fill all the 
interstices in the heap of wood, to be charred, with powdered 
charcoal* 

28. Potash obtained commercially Jrom Felspar. — ^According 
to M. Fuchs, this important alkali may be extracted from mi- 
nerals containing it, by the following method : — -Thpy are to be 
calcined with lime, then left some time in contact with. Water, and 
the liquor filtered and evaporated. M. Fuchs says, be has thus 
obtiuned from nineteen to twenty parts of potash from fdspar, 
and from fifteen to sixteen from mica, percent. — Bramds Jour^ 
naly No. 1. New Senes. 

29. Improvements in Printitig — It is well known that of iate 
years a vast additional power has been given to the art of letter- 
press printing, by means of machinery. For speed, the iiewly- 
invented printing machines, when compared with the manu^ 
presses, are to printing what the pover-loom is to weaving; 
and> accordingly, they are of gr«at utility in all ^taUishments 
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wbcrendwipafiart and other periodical worki haring a brge tx^ 
eiilatioa are printed, and of course where the greatest number of 
kBpeessioiia b inquired in the shortest possible tioie. Although 
the nachiaei hai^e been very maeh simplified since their first intro^ 
duotioB, and mueh neater work is now aceompUshed with them 
than at £(r8t, yet they are still so expenrive, imd the manual 
presses so superior to them for the purposes of fide printing 
and general economy in the eaee of small impres^ons, that it is 
doubtfiid tf die present hind of machiBee will ever come into 
general use* In confirmation of this opinion, it may just be 
itated, that long as these machines have been used in London, 
only two offices in Edinburgh have as yet obtained them, nnA 
we are not aware of there being a single machine elsewhere in 
Scotland. The machines, however, possess in their inking 
apparatus, one decided advantage over the comm<m presses, 
for by it the ink is applied to the types with the utmost regu- 
larity and equality ; while, at the common press, it is laid on 
in greater or less quantity, and with more or less regularity, 
according to the care or judgment of the pressman. Hence it 
frequently happens, in the latter case, that no two sheets, nor 
even both sides of the same sheet, are perfectly uniform in colour, 
^though printed at the same press, and at all events seldom or 
never if printed at diffbiient presses* — In printing each sheet at the 
old press, two men are emplc^ed, the one for applying the ink, 
and the other for laying on the paper; and within the last l^yearls 
a subsequent process of pressing or smoothing the printed sheets 
has been introduced, likemse requiring the labour of other two 
individuals. This Ifist operation is performed by placing a 
printed sheet and a thin glazed pasteboard alternately above 
each other, till a sufficient number be obtained for filling' a large 
8(»ew-press or hydrauHc-press. This being done, a very power- 
ful pressure is applied, and the whole then allowed to stand 
consolidated for some hours, by which means the printed sur- 
face is completely flattened, and a glaze at the same tkne im- 
parted to the paper. A book is thus much improved in appear- 
ance, but it is at a great additional expense to the printer, and 
for which he receives no eitra remuneration. It would there- 
iot% be of no sSght advantage to him could the labour of print- 
ing and fHresiMg be diminished, and the inequafity of inking at 

3 
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the press remedied ; and it is conceived that both of these objects 
may be accomplished by the following or some similar means, 
to which the attention of engineers or of others acquainted with 
the subject is requested. \8t. As to the inking apparati^ that 
attached^ to the machines of Messrs Cowper and Appl^ath^ 
might be placed immediately behind the tympans of the Stan- 
hope or Columbian presses, and be worked by steam^p6wer 
as at present Were the tympans and carriage of the press in 
8q>arate pieces, but made so as exactly to fit into each <^er^ 
the carriage might, after each iminression, be taken ftom th* 
hand, upcm reaching a certain point, by the inking apf»iatcM| 
and, upcm the types being rolled, returned to die same foixA. 
In the interim the pressman could be laying on and off Ins 
sheets, and by the time he had dense soy the form would be again 
stationed at his hand, and ready tot his taking anoth^ impres* 
non. It is obvious that the great difficulty to be overccHse here 
will be the construction of the machinery for receiving and re* 
turning Uie carriage, and making the carriage so nicely to fit 
the frame- work of the tympans as to p^esarve registery as it i» 
called ; but, after the ingenious contrivance of Mr Napier in his 
machine for receiving and giving off the paper, there can be little 
doubt of these difficulties being soon obviated. In this way the 
great desideratum of securing an equality of colour would be 
supplied ; and the expense of an apparatus for eadb press, with 
an engine-power for the whole, would be compensated, by- only 
one half rf the men being required. ^ We have lately seen 
a cylindrical machine by Mr A. Moir of Glasgow, used tcft 
furessing and glazing white paper, and, although this machine^ in 
its present state, is not altog^her suited for the pressing of 
printed sheets of books, yet it may also be ea^ly adapted to 
this purpose. The labour of turning it, however, is perhaps? 
such as to prevent its adoption, unless where Steam-power is at 
hand ; but, were every printing-office supplied with this power, 
the cylindrical presong machine would probably socm supa'sede 
the tectious (^ration and expense of the gkzed boards and hy*^ 
draulic press. — It wilt thus be perceived that the object sought 
to be attained is a still farther combination of manual labour 
and mechanical power ; and could the idMwe, or sinukur sugges-* 
tions, be carried into effect, ano^r great step woidd iiiidbubl>» 
edly be gained in the art of printing. 
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NEW PUBLICATIONS. 

1. Edikbuboh Cabinet Libbabt. — Narrative oj Discovery and 

Adventure in the Polar Regions and Seas. Vol. I* 
Narrative of Discovert^ and Adventure in Africa. VoL II. Fab- 
lished by Olirer & Boyd. 1830. 
This we consider one of the best, and certainly the most ele- 
gantly got up, and the cheapest too, of the series of similar works 
at present in progress of publication in this country, on the Con- 
tiiient of Europe, and in the New World. The narrative is writ- 
ten with spirit and in good taste, by Mr Hugh Murray; the 
scientific department, by Professors Jameson and Leslie, and 
Mr James Wilson. Professor Leslie^s estimate of the climate of 
the Arctic Regions is interesting ; Professor Jameson^s mancnrs 
contain the first connected views hitherto published of the de- 
scriptive and speculative geology of the Arctic Regions, and of 
central and southern Africa ; and Mr Wilson, in his zocdogical 
sketch, makes us agreeably acquainted with the more ranark- 
able animals of the African Continent. 

2. Wilson's American Ornithology, 
Of this very delightful and fascinating book, an edition, un- 
der the superintendence of the Regius Professor of Natural His- 
tory of our University, is in progress of publication for " Con- 
stable's Miscellany *.^ The plates which accompany the expen- 
sive original work will not be engraved for the Edinburgh edi- 
tion, Professor Jameson being of opinion that the publication 
of these would so much increase its price, as to prevent its be- 
coming a household book throughout the country ; which, we 
4oubt not, will be the case in its present form. ** Illustrations 
(^ W'dsofris Ornithology^ are announced ; but with these, neither 
Professor Jameson nor the proprietors of Constable's Miscellany 
have any connexion. 

* It nuiy interest our readers to know that the present system of popular 
and cheap works on science and literature, originated with the late Archibald 
Constable, Esq. The scheme wa/ considered absurd by all his friends; but 
he appears to have known the public taste better than they ; for Constable's 
Miscellany, an excellent work, has served, in some degree, as a general mo- 
dil fiirtiie popular works now publishing by all the great booksellers not only 
in Britain, but also in France, Germany, and Italy. 
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3. Observations on Fossil Vegetables, accompanied by Representations 

of their Internal Structure^ as seen through the Microscope, 
By H. WiTHAM, Esq. M.W.S., F.G.S. &c. 4to, Blackwood, 
Edinburgh. 
The geological public will feel indebted to our active and 
intelligent friend for this interesting and handsome volume. It 
is ornamented and illustrated with six neatly drawn, and well 
engraved, magnified representations of fossil and of recent woods, 
in which the structures are more correctly exhibited tlian is gene- 
rally the case in similar works. The method of shewing the 
fossil structures, by cutting the woods into thin slices, and ex- 
amining them by the microscope, is adopted ; and although of 
kte years less employed than it ought to have been, will now, 
we trust, from the interesting displays of internal arrangement 
which it displays, be more generally followed. The geological 
details in regard to the distribution and kinds of fossil wood, 
are also deserving the attention of naturalists. 

4. The Aberdeen, Dundee, Leith, and London Tide Tables for the 
year 1831. By Gsobge Innbs, Astronomical Calculator, Aber- 
deen. 

We have carefully examined this very useful annual, and 
find it, as heretofore, remarkable for precision and accuracy. It 
is the best work of the kind with which we are acquainted. 



List ofPateiiis granted in England from ^ih February to 
14ith September 1830. 

1830. 
Feb. 27. To R. W. SiEvisa, London, for " certain improvements in the 
construction of rudders in navigating vessels." 

To S. Thohpson, Great Yarmouth, *^ for certain improvements in ' 
piano-fortes." 

To P. C. De la Garde, Exeter, for " certain improvements in ap- 
paratus for fidding and unfidding masts, and in masting and rig. 
ging vessels." 

To W. Howard, Surrey, for " certain improvements in the con- 
struction of wheds for carriages.*' 

To T. Prosser, Worcester, for " for certain improvements in the 
construction of window-sashes." 

OCTOBER — DECEMBER 1830. N 
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Feb. 87* To T. B. Ouppt, Bristol, for ^ a new apparatus for granulating 
sugar." 

To B. Steteksok, Stafford, potter, for ^ improvements in machi- 
nery for making bricks, tiles, and other articles.'* 

To J. Bamsat and A. Bamsat, and M. Orb, Greenock, for ^ an 
improvement in the manu&cture of canvas and sail^oth for the 
making of sails.*' 
Mar. 20. To G. Scott, London, for ^^ certain improvements on, or addi- 
tions to, windlasses and relative machinery applicable to naval 
puiposes." 

To J^ A. FoLTOK Law&xhce, London, for ^^ ImprovemDent in the 
preparation of pepper." 

To W. £. Cochrane, Middlesex, for ''an improvment or improve- 
ments on his patent cooking apparatus." 

To B. Botch, Fumival's, M iddlesex, barrister-at-law, for improved 
guards, or protections of horses* 1^ and feet, under certain cir- 
cumstances." 

30. To J. Bawe, jun., Middlesex, and J. Bouse, of the same place^ for 

^ certain improvments in steam-boUers, and of quickening the 
draft for furnaces connected with the same." 
To W. AiTKEK, Carron Vale, Scotland, for '' certain improvements 
in the keeping or preserving ale, beer, and other fermented 
liquors." 

31. To D. T. Shears, Southwark, Surrey, for certain additions to, and 

improvements in, the apparatus used in distilling^ and also in the 
process of distilling and rectifying." 
April 6. To T. J. Collier, civil engineer, and H. Fikkus, London, for 
<' an improved method and apparatus for generating gas for illu- 
mination." 
13. To T. W. A. Summers, Middlesex, engineer, and N. Ogle of 
Mill-brook, Hampshire, Esq. for ^ certain improvements in the 
construction of steam-engines and other boilers or generators, ap- 
plicable to propelling vessels, locomotive carriages, and other 
purposes." 
24. To J. Ferrt, bookseller, London, for an improvement^or improve^ 
ments in or on pens." 

To J. M. Inkes, North Britain, for '' the manufacture or prepara- 
tion of certun substances which he denominates the BriUsh Ta- 
pioca, and the cakes and floiu' to be made from." 

To Commander S. Brown, London, for ^ certain improvements 
in making or manu&cturing bolts and chains." " 

To T. J. CocHAUx, London, for ^ an apparatus calculated to pre- 
vent, or render less frequent, the explosion of boilers in genera- 
ting steam." 

To F. Descroizilles, London, for certain improvements in appa- 
ratus for economi2dng fuel in heating water and air, applicable to 
various purposes." 

To Lieutenant T. Cook, Blackheath Boad, Kent, for '' certain im 
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provements in the construction and fitting up of boats of various 
descriptions.'* 
Apri}^2a To J. Wilis, Surrey, for « an improvmentin apart or parts of the 
apparatus for Siaking paper by machineiy." 
To T. Pethe&ick, Penfullick, in the parish of Tywardreath, Corn- 
wall) for ^ machinery for separating copper, lead, and other ores 
firom earthy and other substances with which they are and may 
be mixed, and which is more particularly intended to supersede 
the operation now practised or used for that purpose^ commonly 
called Jigging. 
May 4. To J. Walker, Middlesex, for '' an improved cock for fluids." 

8. To H. E. S. Devenoye, Middlesex, for " certain improvements in 

machinery for making bricks, communicated by a foreigner." 
24. To M. Busk, printfield near Bonhill, by Dunbarton, North Britain, 
calico-printer, for " certain improvements in machinery or appa- 
ratus for printing calicoes and other fabrics." 
June 3. To J. H. Bass, Middlesex, for '* certain improvements in machi- 
nery for'cutting corks and bungs." 
8. To J. Levers, New Badford Works, near the town of Nottingham, 
for '* certain improvements in machinery for making lace, com- 
monly called Bobin-net*" 
11. To Dr W. T. Hatcraft, Greenwich, for '* certain improvements 
in steam-engines." 
To G. V. Palmer, Worcester, for " a machine to cut and excavate 
earth." 
17. To T. BauNiOK, and T. J. Fuller, Middlesex, for " an improv- 
ed mechanical power, applicable to machinery of different de- 
scriptions." 
29. To B. Hicks, surgeon, London, for *^ an economical apparatus or 
machine to be applied in the process of baking, for the purpose of 
saving materials." 
To Dr E. Turner, Middlesex, and W. Shand, Esq. of the Bum, 
in Kincardineshire, for " a new method of purifying and whiten- 
ing sugar, or other saccharine matter." 
To T. M. Poole, London, for " certain improvements in the appa- 
ratus used for certain processes of extracting molasses or syrup 
from' sugar." 
To S. Parker, London, bronzist, for " certain improvements in 
producing the mechanical power from chemical agents, partly 
communicated by a foreigner." 
To S. Parker, London, bronzist, for " an improved lamp, partly 
communicated by a foreigner." 
July 1. To R. Roberts, Manchester, for " certain improvements in spin- 
ning cotton or other fibrous substances." 
To J. Halive, Chell-house, Staffordshire, for " certain improve- 
ments in the construction of, and machinery for, locomotive 
ploughs, harrows, and other machines and carriages." 
To J. H. Sadler, London, for ^^ certain improvements in looms." 
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July 6. To M. UziELLi, London, for " improvements in the preparation of 
certain metallic substances, and the application thereof to the 
sheathing of ships and other purposes." 

To Lieutenant J. Submak, Middlesex, for " certain improvements 
on bits for horses and other animals." 

To W. W. ToxFOBD, Boston, Lincolnshire, mUler, for "' machine 
or apparatus for cleaning or purifying wheat, grain, or other sub- 
stances." 
19. To Edwahd Cowpeb, and Ebek. Cowper, Westminster, en- 
gineers, for "certain improvements in printing machines." 

To J. Rawe junior, and J. Boase, of Middlesex, for " certain im- 
provements in steam carriages and in boilers, and a method of 
producing increase of draught." 

To br J. BuLKELEY, Middlesex, for ** certain improvements in pro- 
pelling vessels, which improvements are also applicable to other 
purposes." 

To W. Taylor, Wednesbury, Staffordshire, engineer, for " certain 
improvements on boilers, and apparatus connected therewith, ap- 
plicable to steam-engines and other purposes." 

To E. BiLEY, London, brewer, for certain improvements in the 
process and apparatus for fermenting malt and other liquors." 
22. To G. Oldland, Hilselj, in the parish of Hawkesbury, Glouces- 
tershire, clothworker, for " C2rtain improvements in the machi- 
nery or apparatus for shearing and dresskig woollen cloths and 
other i^brics." 
24. To J. EfticssoN, Middlesex, engineer, for *' an improved engine for 
communicating power for mechanical piirposes." ^ 

To A. Garnet, Esq. Demerara, for " certain improvements in 
manufacturing sugar." 

To S. Roberts, Park Grange, near Sheffield, silver-plater, for 
" certain improvements in plating or coating of copper or brass, 
or mixture of the same, with other metals or materials, or with 
two petals or substances upon each other ; as also a method of 
making such kind of articles or utensils with the said metals, 
when so plated, as have hitherto been made either of silver, or of 
copper or brass, or a mixture of copper and brass, plated or coated 
with silver solely." 

To R. Ibotson, Poyle, Middlesex, paper-manufacturer, for " an 
improvement in the method or apparatus for separating the knots 
from paper stuff or pulp used in the manufacture of paper." 
29. To J. RuTHVEK, Edinburgh, engineer and manufacturer, for " an 
improvement in machinery for the navigating of vessels and pro- 
pelling of carriages.'* ' 

To J. DowK, Leicester, surgeon, for " certain improvements in 
making gas for illumination, and in the apparatus for the same." 

To J. Street, Esq. Clifton, Gloucestershire, for " a new mode of 
obtaining a rotatory motion by water, steam, or gas, or other va- 
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pour ; also to the giving blast to furnaces, forges, and other pur. 
poses, where a constant blast is required.** 
July 29. To W. DoBREE, Fuiham, Middlesex, for " an independent safety, 
boat of novel construction.'* 
To W. Lane, Stockport, for " certain improvements in machines 
which are commonly known among cotton.spinners by the 
names ot the roving-frames, or otherwise called cove-frames, 
or bobbin-and-fly-frames, or jack-frames.*' 
Aug. 5. To T. Haxcock, Middlesex, for ^' improvements in the manufac- 
ture of certain articles of dress or wearing apparel, fancy orna- 
ments and figures ; and in the method of rendering certain ma- 
nufactures and substances, in a degree or entirely, impervious to 
air and water ; and of protecting certain manufactures and sub- 
stances from being injured by air, water, or moisture." 
To W. Mallet, Dublin, iron-manufacturer, for ^ certain improve- 
ments in making or constructing certain descriptions .of wheel- 
barrows." 
To J. Fearse, Tavistock, Devon, ironmonger, for " an improved 
method of making and constructing wheels, and in the applica- 
tion thereof to carriages." 
To C. Shiels, Liverpool, for certain improvements in the process 

of preparing and cleansing rice, communicated by a foreigner." 
To O. CoFFREy, Dock Distillery, Dublin, distiller, for " certain im- 
provements in the machinery used in the process of brewing and 
distilling.** 
To M. Robinson, Westminster, for " certain improvements in the 
process of making and purifying sugars ; communicated by a per- 
son residing abroad." 
To R. Clough, Liverpool, for " an improved supporting block to 

be used in graving docks, and for other purposes." 
To Sir C. W. Dance, Hertfordshire, for " certain improvements 
in packing and transporting goods." 
7. To S. Smith, London, for " a new nipple or touch-hole to be ap- 
plied to fire-arms, for the purpose of firing the same by percussion ; 
and a new cap or primer for containing the priming, by which 
such fire-arms are to be fired." 
10. To W. Palmer, London, for "improvements in making candles." 
To J. Lawrence, Birmingham, and W. Rudder, Edge, Glouces- 
tershire, for an improvement in saddles and girths, by an appara. 
tus affixed to either of them. 

12. To T. Ford, Canonbury Square, Middlesex, for « certain improve- 

ments in the medicine for the cure of coughs, colds, asthmas, and 
consumptions, known by the name of Ford's Balsam of Hore- 
hound." 

13. To J. Knowles, Famham, Surrey, hop-planter, for " a certain in- 

strument or machine for drawing up hop poles out of the ground 
previous to picking the hops; and which, by drawing the poles 
perpendicularly, will greatly save them, as well as prevent the 
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hops from being bruised, called a ^ hop-pole drawer by leyer and 
fulcrum.'" 
Aug. 18. To M. TowGOOD, Dartfiird, Kent, and'L. Smith, stationer, fi>r an 
improved mode of applying dze to paper." 
To Miyor-Gkneral J. Oubbiks, Southampton, for '*• certain im- 
provements in propelling and giving motion to machinery." 
16. To S. B. Bakswxi.1., Middlesex, for ^ certain improvements in 
machinery, apparatus, or implements to be used in the manufac- 
ture of bricks, tiles, and other articles to be formed or made of 
clay, or other plastic materials ; part of which machinery is al- 
so applicable to other useful purposes." 
24. To W. Masok, London, for '•*' certain improvements in axletrees, 

and also the boxes applicable thereto." 
31. To T. Babrat, London, paper-maker, for '* certain improvements 
in machinery for making paper.'* 
To A. Appleoath, Crayford, Kent, printer, for certain improve* 

menls in printing-machines." 
To W. LosH, Esq. of Benton-house, Northumberland, for "certain 
improvements in the construction of wheels for carriages to be 
used on railways.** 
To E. BuDDiMG, parish of Stroud, Gloucestershire, for " a new 
combination and application of machinery for the purpose of crop- 
ping or shearing the vegetable sur&ce of lawns, grass-plats, and 
pleasure-grounds, constituting a machine which may be used with 
advantage, instead of a scythe for that purpose." 
To J. Hanson, Huddersfield, for '' certain improvements on loco- 
motive carriages." 
To E. Claytok, Nottingham, for " an improved mode of manu- 
fiicturing dough or paste for the purpose of baking into bread." 
Sept 7. To T. Thacheb, Birmingliam, for '^ an elastic self-adapting saddle." 
To P. Williams, Holywell, Flintshire^ surgeon, for " an appa- 
ratus or contrivance for preventing accidents in carriages, gigs, 
and other vehicles, instantly and effectually liberating horses or 
other animals from the same, when in danger or otherwise ; and 
for locking and securing the wheels thereof, in case of danger, 
emergency, or otherwise." 
To C B. YioNOLEs and J. Ebicsson, London, for " certain addi- 
tions to the engines commonly called locomotive engines." 
To W. Cook, London, for " certain improvements on cocks for 
supplying kitchen ranges and cooking apparatus with water, and 
for other purposes, to be called fountain cocks." 
To H. G. Fearce, Liverpool, B. Gabdneb, and J. Gardkeb, of 
the same place, merchants, for *^ an improved fid." 

13. To J. Chadley, London, for " certain improvements in making or 

forming bricks, tiles, and chinmey bars, applicable to the building 
or erecting the flues of chimneys." 

14. To S. Smith, London, builder, for '^ certain improvements in chim- 

neys for dwelling houses, and other buildings." 
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List qf Paienis granted in ScotUmd from 16/A September to 
20ih November 1830. 

1830. 
Sept 16. To William Dobrex of Fulham^ in the county of Middlesex, 
Gent^ for an invention of ^ an independent safety boat of novel 
construction." 

To William Shakd of the Bum, in the county of Kincardine, 
Scotland, for an invention of ^ certain improvements in distilla- 
tion and evaporation.'* 

To Charles Blacker Viokoles of Fumival's Inn, X^ndon, and 
JoHK £ric8S0K of Brook Street, Fitzroy Square^ in county of 
Middlesex, civil engineers, for an invention of " certain additions 
to the engines commonly called locomotive engines." 

To Joseph Cochaux of Fenchurch Street, in the dty of London, 
merchant, for ^ an invention " (communicated to him by a fo« 
zeigner residing abroad) ^ of an apparatus calculated to prevent 
or render less frequent the explosion of boilers in generatmg 
steam." 
17. To Alexakber Craio of Ann Street, St Bernard's, in parish of 
St Cuthbert's, Midlothian, for an invention of ^certain improve- 
ments in machines or machinery, for cutting timber into veneers 
or other usefxil forms." 

To Marmadukx Bobivsov junior of Oreat George Street, Weft- 
minister, Navy agent, for an invention communicated by a fo« 
reigner residing abroad, of *^ certain improvements in the process 
of making and purifying sugars." 
22. To Hekry George Pearce of Liverpool, master mariner, Ri. 
CHARD Gardner, and Joseph Gardker, of the same place, 
merchants, for an invention of '* an improved fid." 

To William Losh of Benton House, county of Northumberland, 
for an invention of ** certain improvements in the construction 
of wheels ifor carriages to be used on railnrays." 
Oct 16. To Timothy Masok, 66. Great Portland Street, Middlesex, brush- 
maker, for an invention of ^ an improvement in the manu&cture 
of painting-brushes, and other brushes applicable to various pur. 
poses." 

To William Augustus Archbold of Vere Street, Cavendish 
Square, Middlesex, lieutenant in the Royal Navy, for an inven- 
tion of ^ an improvement in the preparing or making of certain 
sugars." 
21. To My-EAS CorrEY of the Dock Distillery, Dublin, distiller, for 
an invention of ^* certain improvements in the apparatus or ma- 
chinery used in the processes of bre^idng and distilling." 

To Michael Dokovan of the city of Dublin, for an invention of 
^ an improved method of lighting places with gas." 
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Not. 11. To Eobeet Hicks of ConJuit Street, parish of St George, Hano- 
ver Square, Middlesex, surgeon, for an invention of '< an econo- 
mical apparatus or machine to be applied in the process of bak- 
ing, for the purpose of saving materials." 
23. To JoHH Heatok, William Hkatom, Gsoeos Heatok, and 
K.SUBEH Heatok of Birmingham, in the county of Warwick, 
manufacturers and co-jmrtners, for an invention of <' certain ma- 
chinerj, and the application thereof to steam-engines, for the pur- 
pose of propeUing and drawing carriages on turnpike roads and 
other roads and railways.'* 

To Augustus Appleoath of Crayford, in the county of Kent 
printer, for an invention of '^ certain improvements in printing' 
machines." 

To Samuel Clarke of South Down, Brixham, in the county of 
Devon, Gent, for an invention of ^ certain improvements in 
making or preparing saddle lining, saddle cloth, and girths, for 
keeping saddles in place on horses or other animals of burden." 

To Joseph Gibbs of Crayford, in the county of Kent, engineer, 
for an invention of ** improvements in evaporating fluids, appli- 
cable to various purposes." 

To Matthew Bush of Dalmamock printfield, in the neighbour- 
hood of Dunbarton, for an invention of *^ certain improvements 
in machinery or apparatus for printing calicoes and other fiibrics.*' 

To Thomas Bbamley, Gent, and Robert Parker, lieutenant 
Royal Navy, both of Moulsey Priory, in the county of Surrey, 
for an invention of ^' certain improvements on locomotive and 
other carriages or machines applicable to rail and other roads 
which improvenlents or part or parts thereof are also applicable 
to moving bodies on water, and working other machinery." 
30. To James Chesterman of Sheffield, in the county of York, me- 
chanic, for an invention of " certain improvements on machines 
or apparatus for measuring land and other purposes." 



TO GOBBESPONDENTS. 



The Editor has to apologise to correspondents for the non*appearance 
of papers sent for insertion. They will appear in next Number of Journal 
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On the Diluvial Theory j and on the Origin qf the VaUeys of 
Juvergne. By C. Daubent, M. D., F. R. S., Professor of 
Chemistry in the University of Oxford, &c. &c* In a Letter 
to Professor Jameson. 

Dear Sir, 

It is now more than ten years since I published in your Jour- 
nal a brief and general account of the volcanos of Auvergne, 
which, in spite of its many imperfections, of which no one can 
be more senaUe than its author, will perhaps be allowed the 
humble merit of having contributed to direct the attention of 
British naturalists to this interesting field of continental geo- 
logy. 

' Since the appearance of my memoir, Auvergne has been vi- 
sited by Mr Scrope, Professor Buckland, Messrs Lyell and 
Murchison, and sundry other scientific travellers ; and through 
their collective exertions such a mass of information has been 
brought together, with reference to the phenomena therein ex- 
hibited, that there is probably no volcanic district in the world 
now more fully explored, nor periiaps any country out of Great 
Britain with the geological relations of which we are more fa. 
miliar. 

You will eamly believe, that I have been far more gratified 
at sedng so many distinguished naturalists following in my 
tracJcj than mortified at finding them sometimes arrive at con- 
clusions different from my own ; and that, under this feeling, I 
should be the more inclined, even where my confidence in my 
original views remained unshaken, to waive controversy, and 

JANUARY — ^MARCH 1881. O 
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wait with patience for the slow but sure judgment ot the public, 
to pronounce upon the points at issue between us. 

I have been induced, howerer, to depart from th'is my ori- 
ginal purpose, chiefly in consequence ot the perusal of my 
friend Mr LyelN work, entitled, *^ Prineipka of Geology ^ 
not from any ambition on my part to ccmtend genendly against 
the vif wfi 1^ hv pmt ibrth^ but ivo«a «q ai»iety V> e:«plam my- 
self more fully than I have hitherto had occaaon to & on a 
question much agitated in his volume, I mean the causes to 
which the excavation <^ valleys is to be referred— -seeing that 
the nomenclature, as well as to a certain degree the theoretical 
vtlewt I have adopled in my Dsscfqptioo of Vokanos*, with ie» 
Ibrenee to thie subject, aie those of winters to whom the alitor 
lAuded to seems dhpeolly <^>posed. 

Neverthdess, I am inclined to think that the disetepancy be- 
tween his opinions and my own on this particular point, reduces 
itself almost to a question of decree ; for I obsdrve that in more 
than one pasflage of 1m^ wqrk,. ll>e pcob^Uty el eixtevsive floods 
havi)»9 firom tioiM \fh time qcoiAn^ 19 consequence Qf ^ bwrsjt- 
ii^ of v«fll llftfc^ h^ii^ftM^ admitted) audi '^ ean hfiidly be 
doubled, but that fiem 9ueh ca^trophea would resmU effS^cta of 
a similir nature te^ those eommmly ascribed to iha^ diluyia) 
actiop so iasbted <m by geokigisler of a dWerenI 8<4MK)i 

It is, however, no less true, that, in accounting for this class 
of plMffipmena^ mu^b giceat^ stress }» laid i^ hift treatise om the 
long cootiAued <^)^ati<Hl of caus^ of daily o^umeBOc, ibm oa 
the cenaequeAicQsof swAk o^easinmal calaistrcyh^^ wd tha^ mao^ 
might rise ft^m ita perui^ uod^ an ifopvesaioQ^: that geo* 
Joffiits of the present day^ who lake a 4iffst^9^ view q£ sug^ 
phenomena, stili adhere to the doctrine nwialnhied by Ihrir pce^ 
deoesaors, who> to^ use Mr Lyell^s words, supposed ^ that the 
nKNAumeHts which they endeavoured to decipher relate to a p^ 
nod when the physical constitution of the earth differed ei^u^'- 
ly fioaa die piesent, aad Aal even a{t» the cir^pn oi Ipong 
brings th^re have been causea in action^ distinel m kind Qir de^ 
gcee from those forming a part of the present eoonomjT of, Bl^ 
tur^.^ 

* A Description of Active and Extinct Yokanos. By Charles Daubn^jv 
Mi IX F. ir%S. &c &C* Svo. Londoa, l€8a 
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9aoh a notion^ iiide^ would be quite at vmaiiee wHh ibe 
general tenor -of ray work on Vokaooi, ^e estpr^^i^^^^e^ ,q( 
which waff to shew, tkuiX tbesaB^ causes wbkb produce yelcioiie 
phenomena «t the preset momait, ap&r9img at Qamef0sna9^ 
period on a greater adde^ btit always agreeably to the sanie iy&^ 
tem, have had an important shace in preparing the eartV^ aai^ 
fiice for the abode of the exiating races of animals *. 

It is, bowerer, true, that certain writers, whose (^MiKK>nB | 
have quoted rather than adopted at the commeoceiaent o£ th^^ 
work kk question, embarrassed by the difficulties. they eq€QicB)ir> 
tered in then: attempts to explain die phenomena aUudiid to by 
the operation of present agents^ and perhaps not suAdendy 
considering the still greater olgections to the supposition, of # 
change having taken pkce in the course of nttbure, may bate 
laid themselves open to Mr LyelFs criticisms, by adopting the 
cpinJoniS aS cariier natoraUsts with respect to a want of a>n^ 
Ibrmity in the physical constitution of the earth during ^ and«i4 
and mod^n times. 

Hence, in order to anable others to ferm a candid estimate of 
tfce comparative merits of the luews of Mr Lyell with respect to 
the* excavation of valleys, and these ef the DUuvianists, it s^ejns 
kssportant that we should do away with the prejudice that would 
operate against the latter, from associating tbem with this hypo- 
^esis; and it majr theisrfore be worth while to shew that nope- 
cessary eoanaiion esiata between the two, but that all the postu* 
hl»9 ot the dikivial theory may be resolved into the operation of 
known agents, actiag aooordiag to laws at preset recognised f. 

U witt doubtless be eonsideied as so far favourable to this 
system, if it can be proved^ that it supposes na other catastro* 
plwB^or reiD(doti0ns ta have taken; i^ce^ tbm such as would nar^ 

* SpvUar, tao, kav^ been th/e eooclusions to which I have since been led 
by my researches, on the presence of iodine and bromine in the salt-sprihgsr 
of this country, as it appears from the results I have obtained, that the eoB^ 
sUtuentsof the earliest seas, such for instance as^ existed at the time of thft 
transition formation, were precisely the same as those of the present day^ 
9jj4^tonBe(^imilyi that the laiwftof nature in this respect have continued from 
the first unchanged^— i^ee Phil. Trans, for 1830. 

•|- Having written the greater part of this letter whilst on the continent, 1 
was not aware that Mr Conybeare had already entered a protest, in^the An^ 
nala of Philosophy for October last, against the notion^ that in the dihivirir 
theory the operation of a different system of causes is necessarily implied, 

o 2 
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tcurally aikCf agreeably to eswtiag laws^ Ironi eveQts which we 
beliere oo indepisndeiit giouads to have takm plioe, aad which 
the very persons most opposed to a(|tteoaft imuHbtion^ are <^n 
the foremost to cootend for. 

I do not here allude to the^ oocawoal bursting of Ulk^ifij 
which, as we hare already seen, may in pairticttlar situations ac- 
count for some of the phenomena under coomderatio^;: btfumse 
it is impossible to imagine such local catastrophes to have:Oc- 
curred in all the qpots where indications of dilui^ adiop- are 
supposed to present ttiemselves ; but I mmotain, that tba:^ is 
a i»^bability of floods having taken fiaicti more considefaUe in 
point of extent, more generally diffused over the. earlh, and 
theneCbre iMre capable of modifying the character of its surfiftce, 
than those supposed by Mr Lyell to have resulted £noo» the lo- 
cal causes he has as»gned. 

The same sudtfen rise of an extensive body of water^ which 
would in the present day be produced by the throwing up? of. a 
chain of hills in the midst of the Mediterranean^.m^^, ai il 
appears to me, have resulted from such events as the jetomtion 
of the Alps, the Pyrenees, or the volcanic cbaincf the Andes, 
the two £)rmer of which we know to be surrounded l^ immcase 
sedimentary deposits, which may have arism fcom the aqueous 
inundations that were the immediate consequences of tbeir^rifle. 
It is indeed only necessary for such a supposition^ th^t the 
catastrophe riiould have occurred in the vicinity of .huge lakes 
or seas, and that it should have been brought about hi a shorts 
period cf( time ; and the latt^, although I am aware it is c^n-. 
trary to the ofunion of Mr Lyell, is the doctrine, I bdieve,;of 
most of the other supp^nrtars of the elevation thecuryy and espe«. 
cially of Monsieur Elie de Beamnont, who$e recent conclusions, 
with regard to the successive rise of several chains of mountains 
in different parts of the globe, can hardly be embraced in their 
full extent, except by those who are willing to admit, as a ton^ ^ 
sequence, the occurrence of several extensive, if not universal, 
deluges. 

The doctrine in question has the furtlrcr advanti^ of ren* 
dering the accounts of such catastrophes, which are handed 
down to us on the authority both of history and tradition, coii- 
nstent with probability, instead of opposed to it ; in harmony 
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with seieritific research, instead of involTing, as Yoltaire rashly 
asserted, a physical' hnposdhUity ; and thus, if not directly con- 
ftrming the Mosaic history <hi this particuhr pmiit, removing at 
kast those distacles to its reception that mig^ exist, if we con- 
sidered the event rehted as out of the course of nature, and on- 
ly to be e&plai ned hj the instrwaoentality of causes unknown to 
us at present, and which had disappeared without leaving any 
^aces of their 'existence bebhid them; 

It is, however, far from my. intention to excite a prgudice 
against any attempt that maybenmde to ex^fxiain die phenomena 
in questioD on<)i£breBt pincipks, by insinuating the inconsistency 
of such* other conclusions with the Mosaic records. Nothing, I 
ooncove, can be more unfair than such a mode of attack, or 
motB «lifcely to do injury to the cause it professes to serve. But 
though a doctrine in science 97ta^ be true, ahliough involving 
conclusions (that cannot be reconciled^ at the time, to the state- 
ments of Scripture, it will be alk^wed to be somewhat more pro- 
bable when in conformity to them ; and, in the present instance, 
considering, as I should wii^ to do, the question in the samelight 
as tone m which die veracity of profane history atone was at 
•taike ^, we shall be inclined to regard it as a recommendatkm 
to the "new 'taken, that it confirms and accounts for an event 
which has readied us through sudi a variety of distinct chan- 
nds, that few probably would feel themselves justified in reject- 
ing the fact of its occurrence, however much they may be dis- 
paeed totdiffi^ as to its details. 

It is not, howev^, my intention to controvert the opinions of 
Mr Lyell on this point, but only to show that more might he 
attributed to the eflect of sudden catastrophes than he appears 



■ • I mald& this concession, in order to prevent the possibility of my being 
aicased of haHiig mixed up a question of th^lOgy with one of sdene^ The 
mode in which the deluge might have tdcen place, the oauaes which produced 
it, its universality, and other points of the same description, cannot, I admit, 
be decided by the words of Scripture, the writers of which describe merely 
appearances and effects, and need not be supposed to have been enlightened 
with respect' to ih&t physk^l causes. This, however, is quite fbuBign ftom 
the questioa, whether, in balancing the rival pretensions of two scientifie 
theories, we should be justified in throwing out of the scale the evidence de. 
rived fVom a fiict so circumstantially related in the earliest of known records, 
and confirmed, in the main, by tbe traditions of other nations ? 
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disp(Med to do, witboot our imaguEffl^ a change in the kws of 
natttre ; and tbtt, in aeoomitiiig, «oekirdiiig> to our prindldes, fer 
titepfaenoHKiiftiorigiiutkigintiieaekm miter, JG^aontelcaid 
or other, vliidi the gidbe edSk^ wa «ri no mMe^drivea to 
i«8ort to % dtstfaiet system lof causes, Ihao, in coMshiog wmsL 
ehahis of hilk to hare been tirrowii up kk fotmer^peiioda of the 
earths history, we are cM%ed to cail into phy olher <faaa tbae 
volcanic forces which, on a leas considerable seale, wcf observe 
at the present di^ in operation. 

The principal dilRrence, kideed, between these two o^uidiis 
seems to be, that, whilst the one supposes the igoeoua and 
aqueous agents at woi^ to be proceeding at all tiioes at a gentk 
but uniform rate ; the other, on the omtmry, imagines periodical 
returns of yiolent action, with intertals of oomparatiiw tranqcA* 
iity, in both, and thus accounts for die elevation of latge tracts 
of land by the short but £(»Tnble opemtSon oif those agents, 
which, according to the former hypothesis, hav« oecafloonedbotfa 
by an action diat compensated for its HiferiOT energy l^ its 
longer duration. 

Neither of these explanations ought to be viewed as ineoo* 
ostent with the actual course of nature; for ii is evidently quite 
eoncaivdble, that the same catastrophe both of ftre mid wAter^ 
which we infer from natural phenomena, and have acquiied « 
knowledge of from history, may at some future period iiecur*« 
According to this view, the deluge recorded by Moses as in- 
strumental in destroying the human race, may Imve been the 

* Hsving appetled to Soipture as an historical document, m/oppqpoate 
may perhaps retort upon me the assurance given in H0I7 Writ, that mankind 
is never again to be destroyed by water, as inconsistent with the supposition 
of another deluge taking pUice at any future time. To this objection, how- 
ever, it may be sufficient to reply, that, in order that the same consequences 
should Msuk at psesent from such a catastiophe as&Uowed from the Noech^sa 
FknJ^ it iirould b^ n^cesfuury thai it should sweep umultaneously over the 
whole surface of the glob e ,» a circumstance which I am not prepared to ad^ 
mit with regard to any fonner deluge, and which I am therefore not obliged 
Ito assume in any of those which are to follow. With respect, indeed, to the 
universality of the Mosaic Deluge, since divines themselves are divided upon 
it) laymen moy surely be allowed a certain latitude of opinion « and it has 
always appeared tQ^me, that the phenomena to which geologists appeal in proof 
of the reality of tl^e event alluded to, may be just as well exphiined by a 
number of partial though extensive floods^ as a single universal one. 
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tasit df iivttfal flooisb wliidi faav^ «& dilRtr^nt timcn, bitittd^iNl 
tb^ MUfiMi^f large piMtiottd^ the ^db^ <69rigiiMmg £tdm tite 
wddtil efeiMkm (tf Miie ^«ftt <^ii^<rf pdittiftdim; for, fn^ 
^diBtMidiiig the moral puiposd we are told it WM int^ilkiM td 
fidfil, ^tttt Benftw n^ giei^ remm &r 6U{^p06idg it bt^iigbt 
•bout h^ oAer thm tiaturiil ngents, tibaii thertt i& fbr imftgii^ 
the vokMttoiviycA dsBtmyed the dtie» id the pbuti of Qov^nb^b, 
to^him been goTicned hy hiwi of ^ difibteaili kind (toiSii Ibo^ 
whidi detenmne its eru{^ons in oiStet* instioiceii. 

if it be Arioed^ What b dii^ ra)e^ <tf indiitita&^ii td the el^VH^ 
tiM of wlmh the dehi^ ia questioa can be r«dPeited F we may 
f^y^ that Uie part of Asia which tnu&t be suppoaed to hAVe 
beeob the prindpal sc^oe of ita t^vageB^ is as yet loo Ifttle ex^ 
pbsred to illow of omr determinmg the pcnnt *. 

Of thfS) however^ ait least we ftre cettiua, that thd period eit- 
MMfoig from the fofixu^ioa of the dialk to the more lee^t ta"- 
<ittr^ dcfKMSiM, WftS of all oth^fs with whieh we tite aeqaaillled 
moat AmitAil iti voltsamc op^tk>ns. It was withiii this idternd 
that the wfadhe of the extinct volcaoos in Europe begto to burst 
AortlH Mid ftom whence the oi^n of those which we consider 
now in action appears to date. 

That extensive inundations should have occurred during this 
peitod is therefore not surfnriidng) and that the Mosaic Deluge 
was one of many oases 6t the kind, is a fact which seems con- 
firmed, not only by the universal occurrence of bedd of gritvet, 
but also by those enormous deports of conglomerate and sand 
which are so common in many tertiary formations. 

If it be objected; that we have no experience of volcanic ope- 
rations giving rise to deluges in the present day, and theteibre 
have no right to attribute to them such consequences in periods 
antecedent ; we may reply^ that the first elevation of a volcanic 
range of hilb might be expected to occaidon more formidable 
convuloons oi nature thto follow ftftar a suitable vent bad beeh 

• Perhaps the memoir lately published by Humboldt, on the elevation (tf 
mountains and other evidences of volcanic action in central Asia, may throw 
some light upon this subject. It seems more reasonable at least to connect 
this event with the appearance of a chain of mountains Itl that quftrter of the 
globe, than, as £lie de Beaumont seems inclined to do, with the elevation cf 
the Aniea-^^nnaks des Smences Natur^ tom. xix. p, 232. 
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e^iakUd^^, ai^.diM.iaKMiiy.iaStiiQc^Qaie or;thevfin^ effiBote 
of the igQi^us j6igmfiy.ee^9 t/9 have Jie^a; the *tbrdviiig up of a 
ootts my|D«tim^ QOAny jJ^auMmd feet in -fafight, .dnd- of propMr* 
donate diamet^r. : .. ' ' 

Tbift lalter notmi}. howe^ri fast beeB.coiitoeircrted^by Mr 

Scrope, and aft^r bim bgr Mr Lyell, both of iwhom appear to 

jegard ev^ry sprt of yokiaiufi QKiu&tairt as oooasiQiMd vnwely by 

the ac^BiiuUtjbQn^ the prodiiKttajc^ many auccessive a-uptioaa. 

Now, I must .allow, that the latter gaologist 'has sueaeeded ia 

jre^qvpg one of th^ strong^ olig^tiona I had fintnedjrieDter^ 

t^ned agfUDst tb^ theofy origiiiQUy pixippBedt by Mrauii.Necker, 

^4.9d<^;^ by )iiiti8df aod Mr S^t>pe, which arose ftam the 

.difficuUyt.of iioa^aiog the brim ol a c^'ater to joeatiaae tbioi^hi. 

out so uuiformly. level, ss to allow the l^aito ;flow at oiHae over 

^1 itB §i4e% :^ This sij^positiop be aecma.to h«fie.diewn i^6t to 

be^nepe$$ary» 4m^ the. beds Wjhkh.oooGlituteaTdQaiiic coda, 

when carc^uUy examioed^ do.noi afsp^Bg %ot be^vepqtimioua hdtK 

.ei(:j^<jiBg: ropi^.th^. mountain*, but « sortc^coiripeii^tito'esi- 

isling.betweei^ tb^ matters ejected from the'setendsides of the 

/Cm)er, jwhiph ;produpe^ on the great scale a faUeemii^ ippeB,v»a€e 

of regularity. / i - ^ ,,..„., .- 

.1; .But.whiist I gdioit the possiUhty of explaitdng ta tsu^ a 

manner the origin of this despriptic^ of cane« I am at^alpss to 

ext^&nd the same hypothecs to HK)imlaAns of inxcAyte^'whis^, 

like the Puy de Dome, or some of the voleano^ of the Andes 

occur detached in the midst of a chain of differently constituted 

rocks, and appear to maintain in a great d^ree the figure which 

they: must have possessed, when first generated by vdeanic 

action* 

,To me at least it seems, that every attempt that has been 
hitherto made to account.for the formation of such hills without 
having recourse to Von Buch'^s hypothesis, is encmmbeced wdth 
much nM>re formidable objections ; and I could wish those who 
are sceptical on the subject, and are disposed to cavil at the un- 
necessary introduction (as they conceive) of a new principle^, to 
suspend their decision until they have examined the five dqmitic 
hills in Auvergne, and considered in what other manner they 

• I had overlooked a passage in p. 168 of Mons. Necker's Memoir, in 
which the same circumstance is stated. 
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woidd CTfdatn the. n^ulantgrtif their foria, their parfeetly de- 
taqb^aQd iaolatedi pooUioa, and their oceurring each in the 
mickt pf a sort' of amfihitheatr^ cempoaed of ydenQic rooks of a 
totally, different deacriptioo. 

. ^I)iluvial iEwtion here will not asMt us, for hiad the domitic hills 
allucled to, been the fragments of a continuous stratum or coul^ 
once eocilending along the line in which they occur, some vestiges 
of .the rodi in question would be found in the intervening 
spaces, as well as for some distance beyond the hilk that are 
:i^<^ at dither extremity of the ruige ; nekher would the era- 
.te^^f the snrroUa^ng rooks, whieh must in many casts be pro- 
sum^ to be cf gi^eater antiquity, have remained undestkxiyed by 
a current '.of wa(er which acted with sufficient force and eonti- 
ouapee to reduce the Poy de Dome to its i»«sent conical fbim. 
.,.^TJ9e ^urdinMry action <^ water is still VMn-e inadequate to the 
effepi; si^qpposed, for the whole of the table-land on which- these 
jDHHij^tains iepo8e,coiiaists o& vokanic matterof soporous adescr^ih 
tioottbat soarody adrop of water rests upon its surface,imdnearly 
,the whole whiich falls from the heavens sinks down into the 
soil, until it finds an exit in the Valley of Royat beneatth, a little 
way Jrom the city of Clermont. 

The only other hypothesis is that of Mr Scrope ♦, who sup- 

* Mons. Lecoq, th^ director of the museum at Clermont, who, from his 
geutral intelligence, no less than from his particular acquaintance with the 
g^lpgical structure of Auvergn<?, deserves to be listened to in a case of Uiis 
kind, has published, in the '^ Amiales Scientifiques de PAuvergne,*' an account 
of these dorcitic cones, accompanied with a theory of their formation, differ- 
ing in some respects from that of Yon Buch, but at the same time totally 
,op|NMied to the one which Mr Scrope has advocated. He aigues Uiat the 
appearances which he describes, imply the action of water as well as of fire ; 
the first being indicated not only by the rolled fragments intermixed with 
the domite itself, but also by an alluvial deposit which covers it in many 
places, as, for instance, on the summit of the Great Cliersou ; the latter by 
the cr3rstal8 of glassy felspar, fer oligiste, &c., as well as by the position, 
ib^n, &C. of the mountains themselves. To reconcile these two facts, he sup- 
poses the domite to have constituted a part of that great tufaceous deposit 
which is seen at Boulade, near Iss.)ire,and which has doubtless been derived 
from the trachyte of Mont Dor, This, after having been spread on the sides 
of the latter chain by the oi)eration of water, he imagines to have been in 
these points uplifted by the volcanic action which took place beneath it, tp 
which cause must be attributed the crystals of glassy felspar, and the other 
indications of fire which the rock presents. A curious confirmation of this 
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pwen « sof^ of Uxmdiy or adhcmtoMt to hAmg to ti ' ^A yi t 
lcltt,>ii^)ndi> t^igitfaer i^riih its inftriDr qMcafie giwityy noiiU* ul 
ln««)piflfalEr9 «s»inpt it fiom tiie h#s whiriifefeiikiit &» flii »iii 
of igneous products in geocval, atfd ouise' it to weuBmiMil? 
iMnd die print from wttekk inoidd m oonceittno by^^(ol 
wAadk byuthe-by the roek tiesrer exiiifaitt any traces) until it 
fwched, at lengdi, the height and <finieniaB0tt whteh.tiM^cMiss 
are now fcund to possess, of irhieh the Puy de Dome, tlw loAi. 
«it aao^ntain in Ihs departmoot^ mstf give ns a suitsUa idea> 

UflfortOnately for this hypothedb^ dbservatioft has fiuniftted 
us mdi no difik^nee between die aoanner in winch tracby tie and 
basaldc lavttsflow when they issue ffom the ei»rth. The cmttmt 
^f Mount OHbano near Naples, whKdi is e o m p bs e d tdtmtkyt^ 
has descended the external slope <^ the Solftrtara, just in the settle 
wayas die most modem lavas from Vesuvhii; andwh^re, as sone- 
dmes ha{^)ens, tndhyte and b«nlt ooew togethtf, no li^^Nnioe 
faasasyet been diseoreredin die thiekne» or extent of then* bedi^ 
soeb as shoidd imply any greater tendenoy in the <me 4ktm kk 
die other spedes at rock to aecumul^ round a central point, 
insteiMl of obeying the laws of gravity. 

It would he wonderful, indeed, k any such diifeyende did 

theoiy is, that no part of the rock in question contains any alkali, except the 
crystals of glassy felspar occasionally present ; now, this may be reckoned 
as a 'natural efibct of the continued action of water upon a dubstance*of ft 
felspatldc nature, as we find at present exemplified in the case of tke gra- 
nites of Cornwall, and of other localities. Thus, he attributes to tiie modem 
Tolcanoes of Auvergne two sorts, or rather degrees, of action : — ^when their 
energy was sufficient to break through the trachytic tufi*, craterd would be 
formed, having their walls composed of the ejected materials, an4 this Is thie 
more usual case both here and elsewhere ; but when the force was iHsufficietft 
fdr this efibct, it might simply upheave a portion of the tuff round a circutt^ 
scribed area, and produce certain alterations in its internal structure, j>f which, 
we have examples in the Puy de Bome^ and other mountains of simi^ eoni- 
position. / 

I had myself proposed a similar hypothesis, when I alluded in my woi'k Wi 
Volcanos to the curvature of the beds exhibited on the coast of the Island df 
Procida, near Naples. (See page 179.) 

Whatever objections may be raised against that part of Mons. Lecoq's 
theory which respects the material firom which the domite was elaborated, 1 
think it will be admitted, that the fiicts he has brought forward ate perfectly 
irreooneilable with the notion, that it was derived from a mass of kva which 
congealed round the orifice that ejected it. 
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exist brtuwn tbe two; tlttE^pacifio gnnriitj i^iradijiile^ in gine* 
lal^ wbatevcr Btt^bedKCMewidi regard.to tbai pat^MhriMK 

of jonewqgilie ikmafiriiioii' cIiMni to te d e fi cit nt im wiglpHii 
ima 9 aiDd its idunicBl cooipaBitiap luikU out ao fpseoter pr oipit t 
(tf mrpsitieh jntinolaott'cadBting; aMttbcr is it Terjr intoUilgikiieiii 
nJMrt* iwiiHH r, •uppowBg .11 Bort of aotlcui to be formed by :die 
tet^ptrticBi of iht kv% in the iDuiDer Mrt&rope ropiaeafiili^ 
die nsoBosscbig ^geotioov' of wbkh the bibeat mufit bflhre beM 
«ttfiateady ^id toritt to tbe bfti^t cf xmt 4000 :ieet jib»Te 
the lewiri of the taUo^httid^ ibvuld so nraoMdifttdiy hare obtamed 
AcnfioieDt d^fte.of adfatsmaen^ a» to attach thenMshre» n^if^ 
ly to^the exteraal Mhs of the cxxm^ without apKcftding &irther 
kUD-tbea^aeoBtrfibBt. 

'iaeodhwdUyasy bow much mre difficult it w<Hiki be ^ q^ 
tend AehypotfaesB to sw^h a cak i» CUmbonm). But after fdly 
wbece ia the adnnitagi of resorthq^ to 6o ^^eeed an exidanatioo^ 
m onter tD avoid mppofliiig tAa^ with ngaid to voleanic mollis 
tiiniB^iwhidh matt ^edognts are aow ready to adoiit with ra^Mlct 
to others P 

A^Wemoiaii, who rejected volcanic egeney altogetha-, and 
attributed all the different indumtions of rocks to subsidence, 
&c., might conststendy enough object to the theory of craters 
of; devaUon, whidi Von Buch has i^:i(qx)sed ; but a vulcanist^ 
idho aees tbe pupofe of die heaving up of rocks by the agency 
of diffitic vapours in all the chains of mountains he visits, ad- 
mits the vary principle as a general trudi, which he rejects in 
the particular case to whidi it is most applicable; for how can 
aMmntaiiis be elevated without a vend bdng occasioned under*- 
ifeath them P or why should that be oonadered absurd with re»> 
spect to domit^, which is probaUe in the case of granite P 

What other e£fect, indeed, should we be disposed to attri* 
bnte^ tQ ^olcanos, so long as we are all agreed in assigning to 
daatad vapours, coupbd with die influence of an exalted temper 
rature, the principal share in their production P 

What more natural than to ascribe to such forces, either 
singly or combined^ not only the fusion and cgecdon of the sub* 
stattces most contiguous to the foous of their action, but also 
the softening and heaving up of the rodcs somewhat farthof if«i. 
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mooted t/rom it, and the ffendmg'atidtfiEactiiriiig of Bnch jis were 
jtt.a* bUU gprattor diataDce ? ^ It ^eeonccksiry th^ or die slow <3mi- 
ductwg pow^. ot enrdKjr bodif8\WDuld preneot theinsore daperfi- 
vcial. rtrata from hBiog affsclsd by the faei^ kopt up beneath 
tb^y 80 their bulk andiMiequid conrntaice ireald preserve 
them fiom tbe^samedcgreei^ditfdaoeBiflitt wU^ni^tbe oc- 
•etiiAomed by a siqdilariovc^ tqifdiod toflbbDdjrof iess'^iinri^r. 
able thickneis, and of a more uiufatrntly unyiddiiig textorb. 
. W^reit Qot thatithe shciek esufied by^tterextricattoai of «hu^c 
▼iqxnini in the interior of the eacth- is aottewhat jnodeiatfid fay 
.the m^^ure of the nmleiials on which k> is sxerted, the most 
-trifijng earthquake, instead of ocosicming cmly a nxjdeaiite de- 
^nee of devastation^ and sparingi in .great measure, evem the 
frail works of man, would thit>w into confttsion the fv^vaitks 
oa which they stand, and reikiee the whole country inita a i^te 
^ifprumtive ehao9» ■ : ^ ^^^ 

( Owing, faowevevi lo the causes asri^ed, die strata in an tip. 
Jifted chain of mountains, thou^ ocaunkinaUy) fractured naod 
idiflplaced^ stiU retain their dietinf»tness, andam^i^ten&eefttoiii 
any of the e£Pects due to the direct application of heat ;. neitfaa* 
40ijagjt)t.iii^ toibe sarpriaed. H; under «mikur ciicuaostAoces, ' the 
Jbeds of. a volcanic mountain^ though uplifted ki the. sime man- 
ner, retain an equal degree of regularity in their a^angement. 
, There seems, therefore, no abmurctityin attenptiag» to apply 
fl4^ Buch's theory to. Yolcamcueocks, of whatB^vtrtnoiefiak ih&y 
may cbance.to.be constituted. In the more ordinary .ease, k^ 
deed, whei» there is an akemation of beds of scoriae^ and lava^ 
we are at liberty, no doubt, to choose between this and tfae'cdH^ 
trAryi)ypotbesi% according as the circumstances may appear 
most favourable to:<uie or the other ; but whece theivolcano in 
question is^ composed of a ^conBoal mass of trachyte or domite; 
^evated in the midst of. disaimikr rocks, as we observe in the 
mountain .alluded to in Auvepgoe, the absence of. any olher 
plausible, theory to account ibr Uie p^ttnomena appeova to leave 
us no alt^&ative. i. . . . ; ' y.i v ; -. - 

The prejudice eiHertaiaed against this tbe&ry in Englatid, 
seems «to me to have arisen in part fisom Hu«bcddt's4V^ll^kpowil 
coiQparison of: JomllotQ a vaat. bladdn*, bbwn ooc ^ dMie 
vappuiSB, a meti^hdr borrowed bom Ovid, who appHed it to the 
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analogous case of tbe mountain •Metfaonein' Ai^oHs, wbictilhi- 
dition repnesoited as^hfiving been heaved up in that maimer. 

I do not, boirevOT, imagine ihaA^ by tUe metaphor ki ques^n, 
anything more was meant to be conv^ed than that ihe mate- 
rialft of vUch the mountains consisted had been heaved up 
whikt ii^« pasly eonditaon, by elastic v^fpours, generated during 
tbe ^action of the Tcicaooi; or that any cotnparison was intended 
between tbe relative thtckness of the external crust of the cone 
to a supposed intevnal cavity, and dml of the membrane of the 
Madder to the air wlndi distended it. 

The very supposition ^ one regular vault existing within the 
mountmn is neither a nece$saty nor even 'a probable one ; for it 
is more ooned^vable that the cavity occupied by the vapours 
which heaved np these masses of rock should have been subsfe* 
quendy filled, either wholly or in part, by ejections of lava: 
but this need not alter our view of thie manner in which the 
mountain tac^ired its conkid ibrm^ or^spds^ us to.reject an 
hypotbeoB^ which fombhes us 4t least with the only plausible, 
explattation that, hbs.yet been c^red of the circumstances of 
tbe ease* * ^ - 

. The objection: urged against this theory, which is built upott 
ouir^anfe of experience of any such event as the elevation of a 
cone. in die m«mer supposed, loses mndi of its force when wo 
reflejet^ how^few iintances are recorded of new hiHs having been 
produced by voksmic agency within the memory of man ; and 
how totatty withoi^ examples we at« of traohytie oones (ta 
which die theory in^queation best apfrftes), formed within this 
cooparBtiitd^ small fraction of the history of the ^be. Alt 
the. active vokanos, indeed, described by scientific travellers; 
exc^t Jorullo, are'known to have begun llieir eruptions 'before 
the< existence of authentic records; for we cannot regard Vestu 
vids and the other ^nigenous mottntains in the neighbourhood 
of Naples, in any other light than as different vents of one great 
volcano, or. doubt that a nmiiar connexion must cKist in other : 
localities between the several craters of the same district. 

Now, if we are willing to adopt the conclunons of the most 
distinguished naturalist who has hitherto studied the phenome- 
na of JdruUo, conclusions, I may add^ which remain unques- 
tioned by a»y traveller who has since viuted the spot, it will 
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Mtow that tlie <miy cMey whicb sforda m an appettiinitj of 
putting our tbeorj tcv Ihe test, eompletcty oonfifttft it, the fint 
irdcanic operatwiM in tUs plaee a(^)eaEmg ta htLve eaosed 'an 
upheaving of the rodn withni a ghrea amc 

I an, boweter, a» I staled in my work oa Tcdeabos, motv 
disposed to reason from the Poy de Dome to Jortdlo^ than to 
feHbw, as most othars appear to haie done, the opponte Kne-of 
lOgmnent; granthig, with Mr 8on^ and Mr Ljdl, that the 
fhcts which Humboldt has brought forward tndi respect to Ais. 
mountain would be insuflScient to establirfi tbe faet of its hating 
been heaved up, if such a phenomenoii be eonodered as enlShe^ 
Ijr without precedent, but contending that, the occurrenee ef 
other events of the kind once admitted^ there h ner kHiger «qS. 
ficient reason tbt fi^putii^ his conehuioBs kk tfiis partiddilr 
case. 

Leaving, therefore, the question as to Jorulfe top be detevj* 
mined by the optnion we nay form with respect to the* ^drigitt 
of volcanic mountains in general, I think it nay befairiy urged^ 
without any risk of going beyond what o«r p i e ttiaes warrtot,. 
that the doctrine in question, even should it not have betli'con^ 
firmed by experknce, is not contradictory to it ; in whidt cta^ 
if it explains the phenomena exhilMted by the oone» of trackpftK 
alluded to, we are surety at liberty to acioptit, notwitbstaildii^ 
the absence of ai^ andogouspheBwneaa observed at pusstDt; jiisl 
a^the occurrence of huge blocks of granile <»uhe BUBfunilft«f dM 
Jura, and in other situations to which they ooold not baAre'biHi 
brought by rivers, justifies us iu suppoting an aqueooft ilutidn* 
tion to have taken plaee of m» extent ^dveh weh«veii9*oaqBeu 
rience of in modem times. ' :, 

Mr LyeS has, indeed, himself aUowed, ^ th* if ansin^loeetta 
could be discovered, composed endrely of marine or Ittcitttnoe 
strata, without a fragment of any igneous rock intermixed, and 
in the centre a great cavity encbcled by a precipkotts escarpe-* 
ment, he should be compelled to concede that the cone and esa* 
ter-like configuration^ whatever be its mode of £>raiatioQi^ mayv 
sometimes have no reference whatever, to ovdinaiy voloame''0|fie* 
rations." ■ 

Now, to expect the entire absence of ^neous products ffaom. 
mountains so constituted seems soniewfaat umreaanodble^ Gm 
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^ ivould be raiuiruig Of to poipt o^t a cone which,, tb^ivglk 
^ated Igr volcanic ageiiey> "^^as de8tU,u^ of aa; of (he^ ^^ov^^ 
miu^ <K^wxHi»tan^ of ^ucbt pp^atioos. 

But if Mr Lyell will be cont^t to ^imiAfm tbif part of bin 
portion, I obidl not d^espair of pres^tiog bim ^itb c«jes ^ which 
fulfil the Qthi^ cpuditiQais wbicj^ he la^ do^wo as »ec€si^j to 
est^bHsh the point. 

Mr Scrope, in pag^ 74* of bia Memoir on Central Francfe,. 
baa described ^^ a circular lak?» called Le Qour de Xazana», 
about half a mile in diameter, and from tbirtj^ tO: fprty &et 
d»ep. Itf ma^ffA for a fourth of the. circumference is flat^ opd 
elevated above tbe valley into which the lake di^a^g^ itself, 
^ifery where else iti9 environed by steep, granitic rock% tbiqk^, 
^^kl^ witb small aopriae and puz2olafl#» and rising about ^OQ 
foet from the level of the watar. These fragments are all thaj( 
indiic^te the^ volcanic origip of tbis gul£>lik^ basin, but they aipe 
9i«^ently decisive. No utream c^ lava, or ev^^ fragm^ts of 
dtf9 Iwge size, are perceivable.."^ 

Ml" Scn^ proceed^ to remark, tb^ tbis ctvrious^ and i^ 
Auvargne rare, variety of crater, is identical in its, characi^a 
ivMJk aome of the largest and most r^ooarkable of tbe vol^afiic 
wave; in the £y£^ particularly that of Meerfeld; ^ crater 
v^bichi I bad myself noticed in my work on vdcanosgi and 
idiicb, acteording to tbe description there ^ven, m%ht be cit^ 
m a- case ful^lling all, tbe conditions required by Mr Lyell ; 
buit %f^ch I do not bring forward as such^ because I baye i]^ 
oi^M^ to prefer my owp negative testimony, with regard to the 
almneerof igneous products,, to Mr Scrope^s poative stfttemc;^ 
^ to their occasional pvesaice in k^ It i^ how€;v^, satisfactory^ 
inbtihemsfeanee I have bece alleged, feo have tbe anthority 4^ a 

* Von Budi and his disdplefl would also cite the dolomitic cones near 
Trent as instances of isolated rocks uplifted by volcanic action, and unac- 
companied by volcanic products of the usual kind. 

The difficulty, however, of admitting that pifft of his theory which wafu 
pOMftthep«ietvalieii.of mn entire caksrcousmountm will^ia^nesia, i> au^ 
aipanqcff as to conatitiite a, chemical compound in atomic proportions, makes 
me hesitate as to the fact itself of their having been uplifted, though I per- 
eeive that some geologists, who object to the elevation-theory, as appHed ta 
the trachytes of Auvergne, appear to adopt it with reference to thesei-^etf 
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geolpgist^ who^ by his objections to the jelevation^heory, as ap- 
plied tQ 3Ui?h cusea as JoruUp or the Puy de Dome, has shewn 
a reluctance to admit tMs mode of explanation, except on what 
he con^er^ the strongest grounds. 

Upon the whole^ then^ there seems no reason to question, 
that) in volcanic districts, the common rocks of the country are 
sometioo^s. heaved up around a circumscribed area; and If simi-' 
lar examples cannot be pointed out in other countries, it ought 
not to excite, surprise^ that, where all other indications of i|;ne6us 
action are w^ipg» this one should not occur. 

Granting, then, the throwing up of a cone of "trachyte to 
serve often in a manner as a prelude to the volcanic operations 
whi(?h we in general witness, an additional reason D<nll exist for 
admitting, that such convulsions would have attended the first 
breaking out of a volcano in a new district, as migTit have 
brought about a very extensive flood, when a sea or, lake was 
contiguous; but I am by no means obliged to stake the truth' 
of this theory upon the admissibility of Von Buch'^s hypothesis, 
as the conclusions of M. Elie de Beaumont alone appear to ine 
sufficient to lead to its adoption. , .. • 

I contend, therefore, upon both these grounds, that a belief 
in the unebangeableness of the laws of nature is by no means 
incompatible with an admission of the diluvial theory' in the 
sense in whid) I have ,here explained it ; and that our want of 
experience as. to the occurrence of such events in the presient 
day no more excuses the rejection of the evidence from which 
our belief in them is. derived, than a long exemption from' 
famine or pestilence wojuld justify a nation of savages, that pos- 
sessed no hbtorical records, in concluding the traditions of such 
calamities, which had been handled down to them by iheir fore- 
faAiers, to be founded in ^rror, and inconsistent with their actual 
knowledge. 

From the very nature of things, thp intervals between such 
catfUB^kpbes wojuld be of lopg duration, as the events thepaselvi^ 
would have required a combination of circumstances not often 
met with together ; just as we are told by astronomers that the 
appJToach of a. comet, s^uflicientlj, near our planet to produce a 
sen^hk^ infl^enp^ oi^ its cUmate,. or affect the height or directbn 
of its tides, although it may be expected to occur at some period 
or other, is extremely improbable at any given time. 
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If, ihen, a tradition had come down to us of a comet, whicfar^ 
by its approach to our globe, bad occasioned fearful ravages ott 
its surface, and if observation fui^ished nothing to oontiadict, 
but much to .confinn, the general truth of the report, it woul4 
imply an excess of scepticism to deny the fact, merely because 
centuries had passed away without any similar event having 
taken place. 

Nevertheless, I presume not to decide whether the pbeno.* 
mena in question are such as require us to have recourse to 
such an hypothesb ; or whether, as others have contended, Uiey 
admit of being more «mply explmned by reference to operation^ 
pf which we are eye-witnesses. 

It has long been my persua^on, that the formation of valleys, 
and the origin of sedimentary deports, are question of so com- 
plex a description, and involve such a variety of d^erent con^ 
siderations, that they can only be treated properly by tho^e who 
have long directed their chief attention to geological pursuits, 
and have taken pains to make themselves fully masters of every 
point which the study embraces^ 

Now, with this feejing, it would ill become me to attempt to 
break a lance with Mr Lyell, on the general merits of the que9« 
tion he has so elaborately discussed, having for some time past 
been obliged, by the interference of other pursuits, to confine 
myself to those branches of geplogy which relate more or less 
immediately to volcanic operations, and being, therefore, in- 
^bted for most of the information I possess, respecting the de- 
tails of diluvial action, to the investigations of others. , 

I am, therefore, quite ready to defer to the decision which na^ 
turalists may be disposed to adopt with respect to the origin of 
valleys in general, and am only prepared to contend, that the 
volcanic products met with in Auvergne are referable to two 
diiFerent periods, which, so long as the diluvial theory is ad- 
initted, must be viewed as being separated one from the other 
by the epoch of the deluge which overflowed that country. 

pne thing, fit least, appears certain, namely, that the valleys 
of that district have resulted from the same cause or causes diat 
produced them in the parts of France contiguous ; and, there* 
fore, so long as we refer them in other places to the operations 
of a deluge^ we are entitled to <call those volcanic products in 
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Aurergjae^ whioh evidently preceded the fomiadon of the val^ 
leys, ante^^diluvial, and those which siiocqedad th^m postrdtlurial. 

I am indeed fuUy aware, that some g^logisto, who ^doiU that 
valleys in other countries have been produced by adeiug^ re* 
gard those in Auvergne m the effea of the present rijirersi but 
I am persuaded that no suck line pf 8eparat]on» as is here at* 
tempted to be set up, will be found tenable, and that the dilu- 
vial theory, if received at all, must be extended to the valleys of 
Auvergne, as well as to the rest. 

In vain would we contend, that the absence of any pebbles 
derived from rocks not met with in the neighbourhood^ esta- 
blishes a distinction between the two cases ; for the same remark 
may be extended to a considerable proportion probably of those 
throughout France, as it is found to hold good with regard to 
many in other countries, where more attenticm has been directed 
to this inquiry. 

Thus, whether we examine the valleys which occur in the 
neighbourhood of Auvergne, or extend our observation tp tbpse 
at a distance, as, for instance, in the Pyrenees, I imagine, i^ will 
be found that the same remark, on which so much stress has 
been laid with regard to Auvergne, is applicable to piai^. of 
them, namely, that the gravel is composed c^ pebUes derived 
apparently from the rocks in the neighbourhood) little or not at 
all intermixed with those from a distance. Yet, would it, be 
fmr to deny the diluvial origin of th0 valleys in the Pyrenees, 
whilst we are led by the presence of the granite blocks met with 
on the Jura, to allow it in the case of the Alps ? 

Or, to come nearer home, the pebbles of the Leckie have 
been traced along the valley of the Evenrode into that of the 
Thames, and hence have induced many to conclude, that, in 
this case, something more than the streams which now flow 
in the above situations, must at one time have beaa at work. 
But if it should be found that other parallel valleys, such as 
that of Moreton, contain none of these extraneous pebbles, 
would it be &ir to contend that the origin of these latta:* was 
different P A more correct mode of reasoning would seem to 
be, that, supposing the fact stated to be received in general as 
a valid argument in favour of the reality of a deluge, the origin 
of the latter valley must be assumed as a sort of cprdilary from 
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that of the former, the true qatstian bleikig, vheth«^ it be moal 
easy to pceount' for the ahfiene^ of fiuch pebbles in the one case, 
on the silppbsitioH of a g^erai deluge, or thrir presence m the 
oihet; if we deny mveh an crent to have takeh place ? 

Let n^ suppose a Saussniie or a Delue^ ires^ ffom the Alps, 
to come 16 England uninformed with respect to the partieulav 
spots in "which the diluvial gravel of this country has been found 
to contain rolled blocks derived from strata not met with in 
their neighbourhood^ It is very possible that, under these cir. 
cunistmices, he might, in his first researches, light upcm a dis*. 
trict in which no such evidences of a distant current of water 
were to be found, or in which they were so rare, that, daring 
a cursory vi^l, and with his attention divided by other obr 
jects, they should be overlooked. Yet it would be rash for 
h^ni, in such a case, either to conclude that the valleys of Great 
Britain in general were formed by a different cause from tliose 
in ^hd Alps, or, having persuaded himself by the phenomenfi 
exhibited amongst these his native mountains, that edmilar op^ 
ratloAs artist have been general in other countries to conclude 
that the particular spot he had chanced to examine, constituted 
' an eiiteption to the rule. 

Even so, I oontead that Engli^ geologists, passiilg from a 
riHinlty whet* the piheaomena of diluvial action have <been 
much studied, to one where they have been in a great degree 
neglected, ought not to be startled, if the first districts on which 
they dianee to piteh, fail to {^resent direct evidence of tfie kind 
they are in quest of. They ^ouldj rather conclude, that the 
diluvial currents may haare acted with their greatest force in a 
wdiffi^^nt direction, amd have therefore transported the blocks in 
question dsewhere, and consequently be disposed to attlibut^ 
the gravd, in tliis instance, to the same cause whioh they asrign 
"fo it in other places, where more decided proofs of its origin are 
discoverable. 

Such appears to be the line of argument whieh geologists 
iHive adc^ted in other anak)gous cases. Thus, when they have 
observed two contiguous valleys, the one placed under circum- 
stances that appear to them to exclude the action of present 
streams, the other explicable by this supposition, equally as by 
that of the operation of a deluge, they have considered them- 
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selves authorized to refer the latter to that principle, which em- 
braces both cases, rather than adopt two expfan^tions for phef 
nomepa in other respects so analosrous. 

I hare hitherto been ar 
leys in Auvergne are real 
distant quarter; and thi 
shew the total absence of i 
thority, which, however i 
as Messrs Scrope, Mure 
candour to add that of n 
mer), is to bd regarded as 

Other observers, howe 
have arrived at an opp 
and Bouillet * are stated 
the arrondissement of I\ 
which, occurring in sue 
proof of the action of a < 
afford, when observed in 

To assert, therefore, in 
absence of all proofs of 
would at least be hazardc 
blished, I still think that 
such a supposition, not o 
duced from this particiila 
not only that the valleys 
ducfed by rivers, but like 
are such as a deluge coul 

Now, I apprehend the 
of tfiis theory belong soft 
the latter of these heads ; 
tiiiction between their rei 
the question at issue, an( 

they may have succeeded lu utx-iuiug u, ,. » 

In VeferrJng to the facts which are adduced to prove that esi;- 
isting causes are comj^etent to have occasioned the valleys in. 
Auvergne, it is no more than justice in the first place to r^ 

* See the work by Messrs Croizet and Jobert en the Fossil Bones ifoun^ 
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inark, that we are much indebted originally to Mr Scrope, and 
afterwards to Messrs Murehison and Lyell, for shewing, in a 
more decisive manner than had before been done, the degree to 
which the accumulated waters of even a small stream are capable 
of eating into the substance of the most compact rocks* 

As the exclusive consideration of one set of causes renders us 
less alive to indications of an opposite nature, it was the natural 
tfertdency of the diluvial theory to lead us to depreciate the ope- 
ration of existing causes ; and it cannot be doubted but that the 
collision of opinion has in this instance brought to light facts, 
which the influence of one exclusive system might have caused 



ihclined to suppose. 

I shall begin by observing, that, in order to shew that a lava 
Current has been cut through by a river since the occurrence of 
a supposed deluge, it must be ascertained, \st^ That the coul^ 
itself exists on both sides of the river ; 2d^, That it has de- 
scended from a crater ; and, 3£%, That the crater itself is com* 
posed of such loose materials, that it would have been washed 
away by any great body of water which might have overflowed 
the coiintry. 

Now, Mr Scrope has presented us with two examples near the 
town of Pont Gibaud, one of which fulfils all the required con- 
ditions, and establishes the fact that the River Sioule has worn 
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b channel neftriy fifty feet deep ttfrtiagh a becl of laVa Which 
had interrupted f ts progr^s^ deriv^ tt&Oi the l;^tet df the Puy 
de Come, the kx>9e texture aild peffe(5t preMrration of which 
establishes its postdiluvial origin. 

In the Second instance, that of Chahi2et^ he has been kis 
successful in making out bis case; fbt idthough the lava which 
overhangs the river at this point is 9ticn at the height of 240 
feet on its right bank, not a trace of it is discoverable on its leA, 
so that all We are entided in this place to attribute to the action 
of the river nnce the date of the lava, is the wearing away of 
the subjacent gn^ss, and probably the undenmnitig and rrriN>- 
val of the extreme portion of the current, wliich, as it rests up- 
on a bed of pebbles, might have been effiseted without difficutty. 

But what, aftar all, is the date of the lava here alluded to? 
The crater from which it is supposed to have prtjceedtd ^cer^ 
.tamly affords, in its Imperfect condition, satisfactery proi^ of 
the extreme antiquity of the coulee, but it supplied taie wtA 
no data from whence to determine the poatdihi^lel^nof tbfe 
volcano which ejected it. The materials cotnpo^g its siimmilV 
nofw called the Puy Kouge, possess by no Bieans tfaltt' W£inl of 
cof)erenoe which we have noticed in some of the inot^ modeitt 
Puys, as incdnsktent with the idea 6f their ante>diluvial origitt. 
They are, oil the cohtrary, bound together, at l^st elJttertwlly, 
in sruch a maimer, by the ^ resuhing feom their d^eompo^ 
ticta, atid by the turf which covers them, that they appeared to 
itie as capable of reristtng the violence of such a catastrophic 
as any of the hxjks ta thrir neighbourhood* 

I cannot, therefore, admit, that Mr Scrope is warrjinted itt 
pronouncing such a crater as that of Chaluzet to be necessarily 
pest-dihivki, unless, indeed, he is also prepared to maintain, that 
the existence of hills in any part ot the world, whose sumtnfts 
consist of sandiltotie or the looser kinds of congknnerirte, is ine* 
coticilable with th6 notion of a deluge having swept over ihA 
country since they acquired their present form^ • 

On the other sitfe of Pont Gibaud, many geologists, and ftiy- 
telf atoong the i*est, notice the remarkable instano^ first 6dr* 
rectly described by Montlosier, in which a kind of lake, caBi^ 
th^ EUmg de Fnng^ wpiiM appear to bate b^eti foillncid hy a 
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Btream of lava^ which blocked iip the ^i»se of the lir^, and 
cooipell^d it t^ flow in quite a different direction* 

<< The baffled, waters of the Sioulet^ says Mr Scrope, ^ here 
Bn at Pont Gibaud, obstructed by the rocky dike thrown acrosa 
their chaniwtU Q^nst have given rise to a lake by their stagna- 
tipBy a^. would ju*obably hare ended, as in the other instance^ 
by wearai^ a^Ay a passage parallel to their former one, had not 
]^e bill forming, thar western bank, not in this instance com-^ 
posed of gnmite» but of a soft aUuvial tufa, yielded, at soma 
di^ance up tha stream, (o the excessive pressure of the danuned 
up wafers. An inuoepse excavation, still subsisting^ was broken 
across this hill, thijou^ which the lake emptied itself into the 
bed of the Mionges at no great distance, and through which the 
Sioule still jcnna this latter stream, about three miles above their 
Ibrm^r confluence*^ 

Mow, that the a«K$umulated watefs <^ the Sioulc, when arrest* 
ed.by ihi^ barrier,. diouid have undermined, and thereby finroed 
a paasage jthmmgha rock of so very soft and yielding a nature 
«9 that of the alliaceous hill alluded to, is by no means suiu 
primg ; n^tber need we doubt that the jdver may have worn a 
^nnel tbrougb the subjacent gneiss to the depth of IS ieet 
si^oe the. period «t which its directifm was changed* 

But wben the ^same conclusion is extended, as some geolo* 
^sts seem disposed to do, to the gorge of gneiss or the valley 
excavated in, the plateau of andent basalt^ through which ihe 
riv^r afterwards flows, I would aak, what proof have we, that» 
in these latter cases^ the valleys was not of anterior date, and 
whether* if it had not been already in existence, the river oi^ht 
not. to have surmounted the impediment opposed by the lava 
fj^rrei^U; of Cdme, r^her than to have worked its wi^ through 
the. voQtQ elevated and equally unyidding barrier to its lefl ? 

Ths most^ therefore, we are entitled to conclude from ikm 
pfi^nqm^na exhibited near Pont Gihaud with respect to the 
action of rivers upcm the compacter kinds of rock% is, that one 
recent lava-stream, namely that portion of the coid^ from the 
Fiuy de Cdme which is seen near the town, has, since an epoch 
ipore ranpte thim that of the earixest records of the country^ 
been worn, by the aietian of th^ stream to the depth of aboiit 
60 feet 
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' Glfi^r Ihsttihcea ffh^; \i&ifei€ty givtett, iriwldeh <h« diMant of 
th* excayftlioirhas beea as much a^ Wfeet, «ki«hki iht VivAi 
Mm it Id stated ais 6tlIl«)ore cModieiiable.- '¥ic^t^<«t9fv}bere thare 
ffiust be idkmed to be a i^ide diMm«» Mttvieien ^AmU the rbretft 
ure {H^ved to bar« effected, a^d xh^d^pihxo irhieh nidnyriv&Dcys, 
ftttnbuted on tithands to the 'o)pdmtim' i^::t!ratet^ ttre *a0eQ>to 
penetrate into the P«k8 wfcJiA boii<ld theoil' w. > 

- 'Not* otight ure to kirr^ tntirely ^mt oi the' decosint tWfact, 
that no excavatbn beaoing any gneat resetnbtanoe tk>theigeifcnl 
foTtfk and width of ow'vaUeys, haid been sdiewta toihateiktesvhed 
CK)m l!he ^tkm of the ptiesdtit iiv«r^ in' Au9«rgtie« ':Ailli&vi4- 
Mantes adduced seetn to be of narrow amLdbmspt vavklefl^iwhioh 
are^ #ttikingly disdngnished from: the ea^f add: graatual $Uqie bf 
Ibe'VaBeyB, at tiie bottom of which they ai^dfoundivandrthbagh 
it may be contended, that, when the ra^rill0 Iiadxbej^m wDtbed.to 
tt ci^rtain d^b, vary^g aicoordkrg to the tiaMirfr of^ibe r^| it 
would become tiifd^rnnned, and in (Ma iiiann«rite 
widened, tmul ii^aeqiiiiwd the ^pe and dkneowMi&^fttivoiidi- 
nary valley ; yet It keems dngeto tkat,. i&tiie3po8t4iilimal4nBs 
tX* Anye^ne in^^ dy^aA«k{nllyi'4iupp«ied^ andtil ^ iodhnary 
effect of rivers is to produce in course of 'tinieaaek :vatlqp8;i]io 
infstance should hftve teen^lnted out pressing iatned^V re- 
semblance ^ those ofiiother eotititms, thah the va^riaestdepicted 
in Mr Sowpe^s volume. jic^ 

' Thb gecdogifiit, however, goes on to ahei#, that the valfeyitin 
Auvergne cannot have been formed by the aotioii '6f ^^aTdeioge, 
because the andent, or, as I hait^ o^led them, the ante^dthivial 
currents, are not ell foiHid nearly about the same general' i^vel. 
* <« VUA the •valfeyB,'' be contends, ** been ex^bvaied by any 
one simultaneous cause, the iava^urrenta, wUck had.^flb'Aied 
ivto the'fresb'Wtalbei^ ba^, would be fbuiMii nwrly, iS net! alto. 
gi^ther,*«t one'unifiMnn level, and each as had flowed 'siopd at 
am^i«rM«riyeAiironii''levek Now, wisteafd of thisf tke)«ur- 
lenti^^are^ouiid at ell elevttimis, fiiem* IfiOO to i5>!£eei«d[teve 
the present w«tttiN;llasiii^^'^ :' - . ■ ■;.':- ,m(v/ 

Btat^^Mr Scn^ appeofrs teie to ha;ve fttrgotttuwdiatle had 
Mmself /before 'estaUished^ in hns^ seelttm >^t C^eq^ida^ ^Banif ly, 
that the fresh-iyater Umestpne,went on /qrming after the vol- 
canos bad begun theu* eruptions. 
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' Hen/ee U;is 0^d«ntf timt the level pf, t\^ hottpv^ .vf ,ti?i9t lake 
would ibe gmdHaHyrifii^g^ so that, the lnvas of I^l^t ejection 
would tQAtiiroUy oobupy ao bi^ier position thaii the rest, ai34 a 
bod J «f t wisMffTj which shoukl have js wept away ia certain) cases 
th« upper be^ whilst it spared ti\em in othelrs^ wotild pi:9duce 
preoisely that iniegttlarity of leveU which is addMced f^, a de- 
cided objection to the possibUity of itdeluge. 
' With tregard to the poat-diluml la^ui^ I am not aw^fe of 
any cgue which lends support to Mr Scrope's position,. It is 
tiNie that they have not in every instance desci^^ded to, the 
lowest kvel of thei. valley in which tltey are sitAi^ted i butjbis 
ohtnuBstanee mayfae^een explained by Messrs Ml^lf^isoniand 
lifdU hitlidr judkious remarks on the CheiU9 of Auvergn^ ^, 
and' inlay halve very^ natorally ariseix.frDm the ^foolmg q( the 
Jahi9t< luMring/been> completed, before, il had time to continue ijts 
' ^luggisbicoitrsei to the; extr^afte; p<ni9^. In % /considerable ^in-> 
' lieDtQf'tnstanc$ft^!ho^ever,:wheff«} 4ity atitaasA layip th^ dilution 
liieyftodk^.thttjff have ii^ua% rencb^ ij(a, b^, 4M3idiin,..t))^e 
'tcaKS^asiVia]faanfe>/SeeBi> the depdi to wlu<^ th^ river bas^since 
'wtorked dm ^myiia ab m^x of tbct amouA^ of xlefl|nM)tip»^^e<^ 
>f8inoe)ibat temotchpertod*. 

n ^Tbft >oftbfff I ai^ptnieota. of • Mc ^Scrope^jwJMck' afff^«r,t(9^ have 
fhaffrimftAtfl, nbedt.not psthapa defwi usmJpii^.^ >Tb»% he 
states, that the strips of the fresh wal^ form9i^iwirj>f hipb rise 
from iheiplain ofXvUagBe in loi^. lobular . hiU%ry0^ U)eir pre- 
oervMion from denuding: fbreea to the oapt)ing8i<c^ basalt they 
possess. . Now, auoh acaiq>ing« he oontend9> al^cj^b it might 
defend the aubjaeent atra^un Gsom ramst tro9f9&^4 ifoiil44orm 
/jftTdryinst^ficient protection i^inst the Ib^oe ^f ai^ violent 
>dcbigniOr general current <^wateiv . ,. 

Ai Biit diis ATgumentyV of any.foro^^tia applicable in an equal 
• degree to all; other countries in whieb basaHioc^iOtl^i^corPS^t 

> iwdui ciE»ur,i and ce«e^ tberefcMce u«deri tbe ^cciif^deKation. of 
p 4hose who taloe^ up the question generf|)ly> ra^M^ithm of those 

who limit themselves to the phenomteaacKfJkiimrgne^ 
.j.'\ ^be existflnor of a crater in a tolerable Atfiteof imcgrily, es- 

> pcmallji wb^n^eonipoaed id loosescortaa^ js^ I ant r^dy .to admit, 

'# ^^Jjiljyj.g|j'*journal, July 1829. 
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tL stnmg pt^eBamptian that no ddage con baye swept orer Ihe 
wnmtty sioee th^ ortgki of the voksnoto whieh it bdoags; and 
oir thift pr in cipi t ^ I have alreadj grvien Mr Sorape credit for 
ixiiiitittg oot to tt« the efieots pradoced by mertrupon kva* 
tuiTMiU) whieby faaviag deseended frotn aucb eraters, wepve* 
slitxie to be post^cUlwml. But^ is die great inata of the vokanie 
praduots of Mont Dor or Caotolin thia predioameut ? Has^any 
geelogiit pretended to traoe the vatt sheets of basak and trad^te 
nhith here corer the greater part of two departments, ta any 
thmg like a crater, or connect tbem with oanes of soorise? Sb 
fitt from this baring been dcne^ it seems to me quite imposdlde 
toitet^rttliMin ^Amt direcdoa tfajsyb^fanto flow, or to avoid 
suspecting that the circumstances under whkh they w«e geeted 
essetlttalty dii^d frrnn tbdse which e^dst at psesent* 

The examples, therefore, broagbt forward by Mr S^rope «aiH' 
not affiM; the qoesdod conceintng the brigia of sodi Fidl^aea. 
th^se, ^htch 'every one nust silow tonlU^ widely feom^he 
ra^inen he has pointed oot to os, aad wkidi, from tfaeir petftet 
^mikrity to die imlkys of denndiitien found ia otfimr couiitsieii^ 
w)e^ are bound, ki oonsistenoy^ to «ttisbiil» tff ai» and dieaama 
cause. . . ' > 

I shbukl, however, lay but MttVe etvess upon tUs olassifidatieai 
of votcanie products, were it not true, that-dietlittklctioa in tliti» 
ages 'is foUtHl geiiendly to be aoeompanied wldi correspoading 
variations in the characters belongb^ to Amxt. That such ia 
the case inost geologists appear to ado^it, aad evteo Mr Serop^ 
although he objects to it itt theory, adherM to tfat disttaotiiHi 
in practice. 

That there tu% exceprions to the universality of this vemark^ 
I have in many places of my work admitted^ but, gen«raUy 
speiking, it is certain, tliat those kvas, whidi I have termed 
postdOtitnal^ and idudi lire postferior to the valleys of die 
country, put on the appearance of such melted matters as have 
flowed in the openf ait ; wbtlst those towhicb I havis given t&e 
manei^€eraeditMUd^ seewi, forihe most part, to-faave beeapn^ 
du^ under a Certain degree of pressure. If» asw^mi^ infer 
from Mr SeropeV own statements; the ancient lavas of Awrergni 
were ejected at the bottom of a fresh water-lake, and if that 
lake chanced to i^ of a certmn depths the tompftctness which in 
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geniirai cbptiraeterizoB ttursr praduote may lie aeoetntledr for by 
tfas pifSBiiid Ji»f lihe^aperiomiabcait wiilser; litit^ as the jmne 
d&csfeiiBtgl^irandt fiibm die wdght of a^ebittidcntble faed df tulT 
crseoM^ tbeoccanonid oooiirefioe 1^ oompiwt lavat beds/eveit 
aoMNigvt ioboerial TokwiOSy need not bo sauch surpitse imi 
Wiion^ dierefore, I vemftrkcd^ that no grauiiie basalt faady td 
my kn6i¥ledg«v been foiBnl amteg&t the- lairas cf those volcsanos 
fdmli are ail present in activity^ and that th^ qtctions d& not 
ifppeav to exhibit the same 4oluninar airangvaaent wfaidi belongs 
Urthe ignoons pfodwotitiof an eiarKeviagO) I by no meaM meant 
tn< deny the possibiKty c^ sueh ocMsuting^^ but otdy toawak^eii mti- 
lentien to the pofaitv in;>lhe hope 4bat olber obtew^#. might aa^ 
dtytanp, its truth oi' fidsehiaodw 

The distinctieo,! however, which I have attempted to matntam* 
bcaiveeo that kregidar prism^tie strnetsrey which ie the mere 
»sitU of contvaotion^ atid k so mU exhitatedin the moderft la^vii 
(tf iNiadetmentiig, add that of iHrtiouktedooli^mna i»hidi is dtv 
mtA 4ipparGftitly from the aabutnal pressure of sphert^dal con* 
QSdSdH, be ittrua dr fi^^ wHl not be^oTertamed by the dbaef- 
ii«tioB^.tbal/ia soma infilsttcea a TGnd, space exisl» between the 
respective columns of the last mentioned kind. For it is evident^ 
that the eompreitian' whieh od&Terted the spheres into polygons 
wDttld take pfawewhibt^ the motanial was yet w€iy and that $. 
fi»rth«r.4c|gTeet^ shrinking h^ght tber^re be expected to occur, 
befor»it bseame p^adly eoUU 

v^hisi I Q6noeb^» furnishes a suflha^t reply to Mr Sen>peV 
ol^actiail in page 149 of his Memoir on C^tml France^ es^ 
pecially when backed by the ingenious obserTattons oi Mr Gre- 
gory Walt^ published ki the Philosc^hical Traoaaottons for 1808, 
fitMi which it appears, that, after a melted mass has become m 
a gMat degree consolidated^ eh^nical aAmties eonliaue to de« 
veUp themselves, and crysAalUae arrangements to take place. 

But I trust X have already s«d eno^igh to prevent miaoo^struc- 
tia% ii% ease I should tp any snbsequeat treatbffi in whieh it 
nii^t be inconvenient to introduce reasisrks of a controversial 
n«Mtiircv think {proper to^adhere to those viems wbichl had taken 



Digitized by VjOOQ IC 



W» Dr Dauhciqro/i t^ DUuifidl Theory^ 

up pre^usly to the publicatioti of the i«Titings I have been 
obliged bei^ to allude to. If I stood alone in these opinions, 
I might perhaps bow to the aothority of individuafe more exclu- 
wveJy devoted to the study of geology ih^ ttiyself, who have 
^riv(^ at opposHe oonclusiofis ; hot when I see the best natu- 
ralistedivided, and even sddie^ those Who adopt, to a certaitf 
degueej. the views pi«(^)OBrf to' be substituted for the dfldvial 
theory, compelled to call in the asMstance of something of the 
same kind to explain certain refractory phenomena, I think it 
best for the present to retain my original views on these^ints, 
which are still espoused by the individuals who first gave them 
curr^y in this country, and wbich^ whether true<^ felae, ser^fe 
at legist to cdjivey a dear oomeption of the relation existittg be- 
t^ewiiAe vulcanic prodaotftrf the dislricfe I have dekjHbed. 

I Mght^ntit, however, to oooclude this Iwig eplstJe, wfthout 
bearing toyvhuinWe'itoattiionytb the tiieritft of the work which 
first induced me to aiMk-^ss yott, and exprewbg the sd^ifection 
I have experienced in Perusing a treatise on Geology, which, 
unhke some o^ tlbtis^ whidh preceded it, is distinguished no less 
for the nyn^ber an^ g^Wcal «cct|raiqy.of it^.delailair dwi^ foiMdii 
philo^^ical fpiritii^ which \K is uowaved. < M-.tt^ 

I am g,uite prep^n^ to admit, that the ^^^owlHiQg.fer aK tfaa 
phenQmeijft qthiWbed on the earth's surface, Jiot only cimsisfttotu 
ly Mrith the pre3)¥i^t laws of nature (for on that pokit I.euppose > 
wae are all pgreed)^ but also without having recourse to aigrropet^ 
ratipns \>\xi those we are, eye-witnesses of, constitntei ittauMmv 
ner the beau ideal at which our researches should aim, and* 
would, if successful, elevate geology to the rank of the exact 
sciences. But we must be on our guard, nevertheless, not to be 
led away by the charm of simplicity, so as to overlook the diffi^ 
culues which seem at peeseot to stand in the way of such an 
expla»«tion,'and imagine the object within our reach, when it 
b mm only perhaps in distant and doubtful perspective. 

Whether, too, the modifications which the author has chosen 
to introduce i» th^ Huttoniao Theory be an hnprovement hi it;' 
seHB»4© me questionable ; but be that as it may, the surviving 
supjDorters of that hypothesis wUl welcome with acehmMibti 
a disciple who has maintained, with so much skill arid research^ 
the leadhig positions of then- system ; and I am sure that, if its 
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illustrious foujodei: were nom ali^e) b^ would (^s^y aft m|id» 
delight as at the discQvery pf the granite dikes <^ Gka Ttlty 
when he saw the cohdusions, wbicji he bad deduced hom a nwre ^ 
imperfect survey of geological pheqooiciia, rendered popular in 
the sQutb by t^e ipgenious reasonings pf one, wlipm, tbou^ he 
cannot certainly be said to belong to the <^ Oxford School ^ 
Geology," aa it is somewhere .caUed»* Abpaa iMater will, I am aitre, 
be always proud to number an^ong her si^is. 

Owonit, Jim* U. ISSi. 

\ , — ^ ; — , . -i_ ■ . '. f , 

Qn.the Charact^r^ otu} ^nitk$ of ceriam Qenerar^M^bw^ 
longing to the Flora Fsruviana. By Mr David ^Dok, 
Xfibrarian to the Linnet .Society, Memberiof the Imperial 
. Acadony NaAune Cuno^onam, 'oi the Boyjil Bot^icifel So- 
ciety of KatiabcH^ and of the WenmiattiiSoeieAy.af Edinw 
burgK &<^ (Gonduded.frQnabp^3i{Bl> ^ 

" QUIlIaJA and ^CA^i'iilEqfif^ . .,..! '^'/i 

MJUtM geilera, together witfi VtStttqiieRma^ t '6onsider^as 6oi|-. 
stituting a small family, diffShnng ^ssentiisdiy both ' from iJt^ac^^ 
aaA SpiTdoeem^ their ereM OTula; atid fh)hi tl^e Uker, also, 
in the valrular asstiyatbn of their caly*. Itie' habit of the 
{dantficoriipMng it is likewise abundantly difi^rent, and they 
are mostly inhabitants 4>f the southern h^misphel*e. iThis fauu- 
ly may be termed QuHtiyece wid it ni^y be cfaar£icteri^ as foL 
low»: ' 

QUU/LAJFBiE. 

CUIirK 6^due» seslivattoitie vidtato^ 

PiLTALAd, kcinUscalydniflalttfnia; qoaddofiie^uIBu'^' ^' "^- // - 
Stamika definite numerc^a (^A ,Vn l^) <^Ji^ \xi^ff^pmU^mt^3SIXie^i^^ \ 
PisTiLLUM: ovaria 5, basl connata, unilocu)aiif ;, ^x^f f^H^emf^ QTWbi s 

ttyli 6 : sHgmaia totidetn, unilateralia, papiUosa. ^ , , 

Fftucms f fmotdi 6, in eirculam dig^i, basl connatL 
S^JfiKA di^plici ordme awturie fUttculortta lii«^rtik ImM^ ai!^fld4ntia, 

apice alata : umbilico basilari : tesUi jAjx^eXy memfwcapacea : m^wmm wdU 

lum. ' ' ' 

£4iaaTeei>eetU8 9 ^orf^MmM&liaceflei cdtiMH§^<mVoktt«^ tadiouid coiyW 

donibus brevior, teres, umbilico proxi^uu , '.,*>,.- i- . 
Arbores (praeclpu^ Amer. Austr.) Folia aUerr^a indiviMy SUn^lttiinsfiliiui, 
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SmspHAPtjiiios, RiUai ei Pawn. 
Cm 



tissim^ papillo^ Ffuctu* : foUumli ^y coxmali, patentes, stylo unilate- 
rali, persistent! instruct!, uniloculares, poljspermi, suturft filiibrmi 
utriaqtw dehliBoaitM i vaiaU venkrioons, cniiteffeis, inliis pulitls. SenA. 
r«a hasi intsriiiri loflulonim inserta, adse^nd^ntig, gpioe iilit obltqui mem- 
branaced punctatissimft instructa t umbUico basilari : tetiA 8iniplk!i,cru8. 
UfieL Ciaetera ut io wdme. 

Arbores (ChiL et Bras.) MmpertArenteh Fplia altemm^ joeHolata, iwRvita, Sti- 
pulae 2, petiolares^ caduca, Flores corynAosu 

1. Q. mponarioy foliis ovalibua plerumque dentatis, 

Quiil^ sapon^ria, MoU Hi$L J^at ChU. b. 162. ed. 2. 298 Ptir^ Diet. 

6. p. 33. ' 

Q* sme^adermos, Deeand, Pr&ii. % p. 547. 
Sme^adermos emarginatus, Ruix et Ftwon Stftt. Veff. FU Peruo. et 

Chii. 1. p. 988. Gen, p. 141. t. 31. 
Siiwgmari<i eraarginatt, WUfd. Sp. PI. 4. p. UiSLr^Slpreng' Syit Veg. 2, 

p. 440. 
Hah, in Chili sylvis copios^ in Here et Puchacaj provinclis. — RuiM e$ 

Pawn. h. Floret a Decembre ad Fel^ruAfium, Vulgb Qwtllai n. 

CuUay. (v. s. sp. in Herb. Lamb,) 
Arbor procera (60.pedaliii), frondosissima, sompervirens. Pamuli jteretes, 
pubescentes. FoUa altema, petiolata, ovalia y. rar5 oblooga^ c^usa, 
ssepiiisque emar^nata, roargin^ plerum^ue dentata, ssep^ tanien inte- 
gerrima, coriacea ; junlora leviter velutlDa ; adfdta utrinque glabra, vi- 
ridia, luc!dula, Qonik subttis promlnul^ venisque apgulo acuto obliqu^ 
transversis vix conspicuis, sesquipollicaria, pollicem lata. Petioli bre- 
▼issimi, vix lineam long!. Stiptim 2, parvfle, lanoeolat®, aeutse^ mem^ 
branacese, canaliculats, puberulflp, fuao^aceotes, eaducse, petielo cuique 
adnate vix lonffior^s. Floret albi ? plerumque terminaies, subsolitarii, 
aut plures (3 v. S) coirmbosL PeduncuH semuncialea cum pedicellis 
bfe¥i8siBii8 anculati, dens^ velutini, ineani. BrtufteoUf oblongn^ «b^ 
tusse, caoalicumta^ oorigce^ tasatfX)iQW^> d»cidlir« P^tah ful cidyce 
longiora. 
Obs. 1. Cortice saponin \oeo 9d V!9«UFnePt» lap^ mundifi^^wda incolse 
utuntur ; et ex eod^m contuso ;|;lpbulos magjios confidunt ^% dimidio 
regali singulos venditant — Ruiz et Pavon, 1. c* 

Obb. 2. Folia exaieoata i»p^ eeiov^m asragbMBinn iisuipaiiU T^atia ne- 
minis embryone increscent^ aa^ biMl duurifpt* ! 

Fkmta a MoUiift peflsim^ deflcripta. 
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2. Q^ Umaifonoy foliis lanceolatis acutii. 

Hab. in BrasilUU^^SMto. IrtfJ <T. Si.s^' !« Herb. I^mK) 



KAGENECKIA, Ruiz et Favon. 

€iJ^st cnterifomiis, extut 10«cofltatu8, iructu matuveicenli auctus ! persis* 
tens : Umha 5-fida, intiis annulo par^m elevato, v\x. membranaoeo, ovaria 
circumcingimti inatructo : lob%$ ovatii^ acumioatis v. obtusia, reeurvato« 
patulis. Petala nulla ? Stamina definite numerosa (16) ; qw»rumb lobis 
ca];jrciai9 alterna ; cmtera p^r paria lobis iisdem opponita t filvmenk^ subu- 
lata compressa, persistentia, basi dilatata, et in annulunioonferruminata, 
atque subinde totum indumentum faucis et cavitatis calycis constituunt : 
mUherm cordato-oblongse, incrorsae : loeulis basi solutis, divergentibua, ad 
apicem usque distinctis, nee conflnentibus, longitudinaliter dehiscenti- 
biis. piKirta Ia circulum digeaU* unilocularia : (wt4/i« pluribui* erectis. 
Styli compress!, glabri, terminales. Stigma compUcatum* fer^ ut in DeU 
phiniOf disco cucullato, demiim mai^nibus refiexis convexo^ dens^ papil- 
loso. Capmla 5, folliculares, onuainb ut in Paonid, dens^ 8ericeo«-tomen- 
tosse, exterihd maxim^ productae, et subinde stjrlus quasi uuilateralis, 
polyspermse. Seimna apice membranaceo-alata, samaroidea, angulo inte- 
riori loculi inserta, imbricata, declinato-horizontaiia : wnfilicQ basili^ri : 
t^ta simplex, ob interiocem exteriori intim^ adhoerenten^, membranacea : 
aJhumen nullum. Embryo erectus, lutescens : cotffledones subrotundo-cor- 
datae, foliacese, costH prominenti subcarinatse, cohtrari^ convolutse ! inse- 
quilaterse, sesquilineam latse ; lobo altera minore, accumbenti : radioula 
teres, crassa, obtusissima, cotyledonibus triplb brevior, centripeta. Flu-m 
mvfo eonspicua. 

Arbores (Amer. Austr.) Folia alterna^ sknpReia, impunctata^ agrrulata : denti- 
culis glanduUms, Stipulae minma^ glan/ivicBformesy caducm. Iilores tern 
minales, polygamL 
Obs. Dubito anne Acres ver^ omain^ apetalii atque In eadem y« diversft 
arbore sexu distinct!. 

I. K. ohUmgoy foliis oblongis obtusis eoriae^ i denticulorum glandulis de- 
culuia,. floribus soJitariis. 

Kagenedda oblonga, Rtdx et Pavon SytL Veg. Fh Perw. et ChU, 1. 
p. 299. 

L:^a Lyday, M^ HUL KaL CML ed. 2. 300. 

ffab. in Chili montibus ad ^onceptionis urbenL-^J^tfiar ei Pawn, }}• 
Floret ab Augusto in Decembrem. Vulyo Guayo Colorado, et ex 
MoUbA Xijday dieitur. (Y. a. sp. in Herb. Lamb.) 
4r^ G-orgyalis, sempenrirena. FeUa petiolata, oblonga, ▼. rariiis obo^ 

vata, obtusa, serriUata, denticulis apice jglunduld acutd, decidud in* 
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•tructis, hinc quaii obtusis, et lubinde folia obiua^ semtii ab auctori- 
but supo^ citatis dicata; coriacea* rigida, glabra, aubths paUidiura 
fer^iue glauca, basi atteauata, costa vtXx^k utrinque promineuti, venia 
transvem arciiatia, ramoaissimis reticulata, polUcaria v. tripoUioaria, 
vix poUicem lata* PetioH brevissimi, vix S lineas longi, coatft utrinque 
elevatfi, marginati, denticuUs obtolelis. Fhres In apice ramalorum 
iiulitaril. PethmeuH sMnuncialca, an^^lati, breviMim^ pubMceotet, 
apice in caljcem dilatatL Csetera ut in genere. 
Ob8. Kx truncis optime trabes ad oedificia construenda extrajiuntur. 
Folia amarisaima et ad febres intermitten^s depelleudas prtescribi poa- 
•unt, ad quern usufn tpedem sequentem incol^ Peruviani adbibent— 
IftUM et Pttvon^ L c. 

f . K. hme§oiai^^ foliia lanceolatifl obovatisve piembranaoeis : glandulia den- 
ticulorum persisteDtibus, floribus cor^ mbosis. 

Kagenedria lanceolata, RuiM et Pm/m^ Sff$k Veff. FL Perw. et ChiL 1. 

p. 20a Oen. p. 146. t. S7. 
Hab. in Cantse Provincie Peruvianorum collibua — RuUk et Penmu 
T7. Floret Novembri et DecembrL (V. a. tp. in Herb. L4unb.) 
Arbor S-orgyalis. FoHa altema, petiolata, obuvata y. lanceolata, acuta, 
rarb obtusa, eleganter crebr^ue ^errulata, terraturia antroraU glan* 
duld persistent! terminatis ; membranacea, utrinque glabra, laevisai- 
ma, suprii yiridia, vix polita, aubtiis paUidiora et pukhr^ Tenuloaay 
pollicem y. tripollicem longa, semi v. lesquipolUcem lata ; a Salice 
myrsiniti ad 8. triandram format variantia. PtHoU suprk concavi, sub- 
tbs conyexi, lineam v. sesquilineam longi, margioe obsolete denticulatL 
Siipulm 2, minimse, S-4-dentat8e, glundulieformes. Floret S-y. 6, sub- 
cnrymbosi, pedunculati. Pedunculi sesquipollicares, glabri, angulati, 
apice sub caiyce incrassati. CulffM craterssrormis t lacmiit oyatia^ acu> 
minatis. acumine recuryato, exUis paro^ puberulia, intiia dens^ tiMnen- 
toaia. Ctttera ut in genere. 

THEOPHRASTA and CLAVIJA. 

Mr landley has already defined the limits of these two gene- 
ra in a most satisfactory manner, and I have nothing to add to 
the descriptions of them by that eminent botanist, except that I 
find the ovarium to be uniformly one-celled in both, and fur- 
nished with a central placenta^ originating solely from the ooDt 
fluence of the umbilical cords with the pistillary column, having 
no trace whatever of a partition. A close relationship between 
these two genera and Jacquinia^ being clearly established by their 
unikpeular ovarium, alternate leaves, peltate seeds, and copious 
horny albumen, with an erect embryo, there cannot, I think, be 
any question as to the propriety of referring them to Myrsineee ; 
of the correctness of which arrangement Mr Lindley seems now 
fully aware, although, in his excellent Collectanea Bota/iiicay he 
referred them to StrychneaSy to which, no doubt, they both 
bear also very considerable affinity in their peltate seeds, cojpious 
horny albumen, and foliaceous embryo, and in the form and 
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structure of their ripci friut.; but tb^y (Ji^r .^seqtu^Uy in their 
unilocular ovarium, and ift having alternate leaves. As to the 
aestivation of ooroUa, it appearato beonly of generic importance 
in StrychriecB^fot it\ 't9ttychnos it is valvular, ^hil& in Carissa 
weliave the twisted and ii^bricate activation of .ij9oan^€B. I 
consider the Strychnea as forming ah osculant groiip between 
Jjpocine€^ ^lod MyrmieiC^y but abundantly distinct, fi^un either, 
to entitle them to rank as a separate femiiy. 

The late Sir James Edward Smith has expressed, in Rees's 
CycI6j)8ed5a, i sus|Sdon of 3dc(^\tCiTheqphr^ Tmtgtf^iqb 
beiqg^J4^^?^9v^vT^^ J^h? JErjesia pf Plumi^r, the jTA^opAr/wto 
americana of Linnaeus ; but this last having a larger polysper- 
moiis bferrjr, aA^ the forme*' having seldom tnore than two seeds 
in ^^|ch, coippletely sets the question at rest a^ to thj^ir specific 
diflferkice at leai^. For ripe fruit of the former, naindiy T. 
iw^i;^rfia.oir jacqii^n, t am indebted to Mr Fanning, who col- 
lected them in Caraicca^ last year. 

, THjEOtHRASTA,. Juss:(m etiam Linn, f) ' 

Ca^J^ '<:fmi{Miiii|)attis, d-trnttitus, Ta8eul«ri», cartilagineo-coiiaceus : laemiis 
(&lMfptic0^bbl(m^^, ihsfgiiie et&sA 'ddtiticulatis; sgstittitlORe imbrn^atid. 
Corolla campanulata, vascularis : tubus bievisskdusi fgiim ^ktate; pen. 
tagoiia : limbo patulo, d.lobo : lobis rotundatis, margine erosi crenulatis, 
sestivatione imbricatis. Corona annulus elevjatus^ angulato-lobatus, car- 
nosus, fomicatds^lalioem'cirdunieii^ebs. jS^ntf/m 5, iaboiinserta : Jila^ 
foerUa compressa, infemd dilatata et cum tubo corolbe connata : antherm 
pyatp-oblQugse, bilqcula^s, fextrorpae ! duplici rima lonatudi^alit^ de* 
Hiscerites, appendice rosiemtbrml, obtii^ e filainenii api6e s. conn^ctivl 

benun, subrotundum, uniloculare : ovulis numerbssimis : stylus teres, sub- 

^aiteniiattis : sHffriM capitiitutti. B^toca ^hmkA^ crustaceft, uhiioculaiis, 

i^yidViSj.polyspetma, kr^ularit^r fumpe&s. S^mina neltata, placfiitac 

magnae, ceritraii, succulentse subimmersa, prope basin interiorem chalaz^ 

^a'vl hat^ractU : Usta simpiUx^ metnbianaceft^ tupflrfix^ nmcUagtodMs^ 

albumen cqpiosum, corneum* Embr^ e^ectiui, pariini exceqtricus : ootyU' 

■donesto^kcesei rarffcw/A cylmdrace^ obtusft,' vagS. "\ ' ' 

ArbtUKiulie ^AntilL) nonkietesomaes^ more Falmatum oaule sm^pik^ tomd^f/pm. 

dosSif sefr^rvirer*^, FoUa altemoHm ponferta, undique versa, patentia^ sub^ 

virHcHlam, sUbsessUia^ obl&nga, coiiddea, ripMa, plabfi^ fat^tiiidik^ pSdaHd 

^<v, ufqmtfsMia^ pw^fine !Uf^ulata ^t oo^iosi denteUO'Sp^ioaay denlUtusl m^^ 

n», subdivaricatis : basi apiceque sapius truncatis ; suhtiis paitttdiora^ ldBvis~ 

oMe reticHiato^v^nosd, ver^ stUtmde, prominulis^ Flor^ terminales^ race' 
"' mosu ^Racemi j^ures intrd/om reoonSRH^multiJIori, hrevissimi, vix ^ipoHicares. 

\f^te9pemf .*..'..;.',,,,, ^ ' . 
J^T]|A9Y-?TliAEC?H:1831. t . . Q 
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Theophnsto Jussisei, lAnM. ColL BoLt.26. 
T. americana, Linn, Sp* PLlp.2\2? Swartx. Obi, p. 58. 
T. Henrlci, Ham. Prod. FL Ind. Cheid. p. 27. 

Ereaia foliis aquifolii longissimis, Phm. Gen. p. & t 25 ? Icon, t 126 ? 
Hab. in Hispaniolse montibus. D. Ldhayey GttHehmts Hamilton. 
frf. Vyigi Le Petit Coco. (V. y. cum flore, et s. sp. cum fhictu in 
Herbk Lamb.) 

. I am sdll disposed to consider the TheophraMa of Linnaeus 
aa identically the same genus, if not the same species with that 
€i Jussieu. Piumier states the corolla of his Eresia to be cam- 
panulate, and so it is represented in the figure, an expression 
which could not apply to the corolla of any species of Clavya, 
Bor would so accurate an observer as Piumier have overlooked 
the remarkable union of the stamens in the latter genus ; and 
although the rude representation published by Burmann has 
the fiowers very much smaller, and in longer racemes, yet the 
figure of the fruit, and the general outline of the leaves, accord 
precisely with the plant of Jussieu. The disposition of the 
fruit in the figure itself, shows that the spike of flowers is in. 
debted to the imagination of the engraver for part of its length. 
No mention is made of the place whence Piumier obtained his 
Eresia, but as it is known that he only visited Martinique and 
St Domingo, it is very probaUe that he found it in the latter 
island. 

CLAVIJA, Ruiz et Fawn. 
THEOPKRASTiE Sp. Auci. 

Calyx 5«partitu8 : laciniis f uborbiculatis, opncavis, tenuissim^ et eros^ serrula- 
tis, sestivatione imbricatis. Corolla rotata : tubus brevisslmus : limbw 
5«lobus : lobtB subrotundis, camosis, margine temiissim^ creoulatis, sesti- 
vatione imbricatis. Corona faucis lO-loba : lobis obtusis, camosis, supi^ 
ssep^ sulcis antheris impreHsis exaratis ! comiiventibus, faucem omnin6 
operientibus. Skmina 5, tubo insertae : JUamenta in tubum pyramida- 
timi omninb connata I anlhera tri^nse, biloculares, in discum siellatum 
cohserentes : locuHa subt^ .adnatis, cartilagineis, bivalvibus, tumidis, 
longitudinaliter debiscentibus, apice confluentibus, basibus solutis, viz 
productis ; d^fioraHs profundi bisulcatis, hinc postic^ quadrilobis t Pu- 
iUlvm 1 : watwm liberum, uniloculare : omli$ numero indeterminatis : 
Styhu apice attenuatus : Stigma exiguum, truncatum, minute papillo- 
sum. Saoea globosa, Crustacea, unilocularis, evalvis, poljsperma, nunc 
rariiis mono y. disperma t. Caetera ut in prsecedente. 

Frutices (Amer. ^quin.) non lacteacentes. Caulis nrnpRdsamus^ mors Palma- 
rum apice frondonu. Folia altematim oonferta, undique paientta^ obloMGy 
eoriaeea, glabra^ retieukUO'Venosay margine dentato^^pinota v. int^errima. Pe- 
tioli bfui callon. Flores terminale$j racemrif dbi out aurantiaci. 
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Flores in omnibus exemplaribus a me visis hermaphroditi, et nunqukm dioici 
sunt, ut dicant auctores Florae Peruvianse. 

Obs. 1. Annulus corollse &ucis h plicis loborum limbi ejusdem certd ortum 
ducens. 

Jacquinia cum Theophrastft et Clavij^ omninb congruit calyce et coroM 
sestivatione imbricatis, fauce corollse coronatS, baccS crustace& unilocu- 
lari eyalvi, seminibus peltatis placentae central! insertis, testd simplid 
. superfide mucila^os^, embryone erecto fer^ in axl albuminis maffni 
comei, cotyledombus foliaeeis, radiculit cjUndraced vagi ; atque fouis 
margine eallosis, in apice ramorvm confertis, petiolisque basl incras- 
satis. 

Obs. 2. Flores et Semina Jacquinite et Clav\j9e exsiccata^ aqu£ tepidd ma- 
dida odorem Primmia vm« maxim^ redolent I 

• Foliis margine integerrimis. 

1. C. macrocarpay foliis spathulato^blon^ acutis rigidis subtiis punctatis, 
petiolis vix pollicaribus, racemis longissimLs pendulis. 

Clavija macrocarpa, RtUz el Pawm, SpsL Veg* FU Peruv. ei ChU, i. p. 284. 
Gen. t 30. 

Hab. in Cuchero et Munte Peruviae nemoribus. ^ JBm^r. et Pavon» 1^. 

Vulgo Lucuma de Monte. Floret August© et Septembri. . (V. s. sp. 

in Herb. Lamb.) 

Frutex bior^alis. Folia spathulato-oblonga, acuta, integerrima, margine 

cartilagmeo, latiusculo, acuto, subreflexo, vald^ coriacea, rigida, reticu- 

lato-venosissima, pedalia v. sesquipedalia, subttis punctis impressis, nu* 

merosis, costd medii validissim^ Petiola vix unciales, crassi, callosi. 

Racemi numerosi, penduli, spithamaei v. pedales, glabri. Flores qukm in 

cseteris dupl6 n^jores. jBocca globosa, polysperma, pom eylvestris mag« 

pitudln^ in FL Feruy. Gen. t. 30. depicta* 

2. C hngifoiia^ folus spathulato-lanceolatis acuminatis submembranacels, 
petiolis tripoUicaribus, racemis erectis pubescentibus. 

Clavija longifoHa, Rviz et Pavon. Syst, Veg, FL Peruv. et CHU. i. p. 284. 
Hah. in Pati et Macorse Peruvise runcationibus. Rmz et'Pavoh, T7. 
FL Auguato et Septembri (V. s. sp. in Herb. Lamb^) 
Frutex S-pedalis. Folia sesqui v. bipedalia^ infem^ attenuata, qukm in prse.- 
cedente substantia magis tenuiora, fer^ membranacea, latitudine palma- 
lia et ssep^ ultriu Btaewii erecti, subspicati, puberuli. Flores sparsi, 
mult5 oainores. Bcuica polysperma, Cerasi magnitudine. 

3. C spaffmlatay foliis oblongo-spathulatis obtusis, petiolis sesquipoUicari- 
bus, racemis erectis Iseviusculis. . 

Clavija spatliulata, Rubs et Pavon. 1. c p. 285. 
Bab. in Pu2uza et Munee FeruTlse sylvis. Ridstet Pawn. ^* FL 
Septembri et^ Qctobri* (Y^ s. sp. in Herb. Lamb.) 
Frutex 3-ulnarid. Folia pedalia, v. ultrit, latitudine d-pollicaria, submembra* 
nacea. PetioH nunc bipolUcares. Raeend erecti, glabri, 8.4 polticaree. 
Bacca polyspermia Cerasi magnitudine. 

4. C pendutoy foliis lanceolatis, racemis loi^ penduHs. Ruix et Pavon» 
1. c L p. 285. 

Hah. in Pozuzo Peruviae nemoribus imis. Ruiz et Pavon. I7. FL 
"Septembri et OctobrL 

Frutes 4*pedalis et ultriu 

q2 
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• • Folits marine dentato-spinosis. 

6. G. ortMito, foiiis eloogato-lanceolatis acutis spinoso-dentatis, petiolia uir- 
guicularibus, racemis uendulis, bacds subdispermis. 

Theophrasta loDMfoUa, Jac^. CoU. iv. p. 136. Hort. Schanb, L t. 110. 
Sprmg. Sy9L i. p. eto. 

Hab, ad Caracas. Jaeqfth^ D. Frniing. }\, ( V. & ap. in Herb. Lamb.) 
CauHt sfanpttciiaimiifl^ i2.pedali8. F69im 8e8qiiipedaM% ban acuta* Jlo- 
Mini 8-9-polficare8. FlareM auraDtiad. Bhmo magnitudine Cewm mi- 
morti^ Bubjpiobosa, Crustacea, lateribus pariun compressa, ui^locula- 
ris, evalvis, plerumque disperma, raro mono y. trisperma, basi calyce 
et apice stylo persistenttbus instructa : wuata intiis virens, nervis 
▼enisque plurimis perafprata. S^mma peltata, connate, subttantift 
pidposft copio8& tecta, subinde drupacea ! aqud tepid& madida pulpa 
exut volumiuosa, bain chalazft ampl& concariuscullt orbiculata no* 
tota : tefto cartUaffinea s dUmmen magnum, comeum, pellicula mem. 
branaceft arct^ adnserenti vestitum. Embryo erectus, axilis, lacteus : 
eoiyiedones ovales, subfoliaceee : radicuUt cylindracea, obtusa, cotjle- 
donibus subeequalis. 

6r C unduktta^ fbliis cuneatoJanceolatis acumini^ spinoso-dentatis, petio- 
lis semipoUicaribus* 

Clavya sp. nova, Herb, RuUt et Pavon. 
Hab. in Guajaquild. Joanne* TafaUa. Yi* (Y. s. sp. in Herb. Lamb*) 
Folta vix pedalia, spathulato-oblonga, acuminata, basi acuta, marij^ne 
sinuato-dentata, undulata: denHbus spinosis; Petioli semuhcudes. 
Flores nondiim vidL 

RAUV0LFIA._/7. Peruv. 

With the professed object of giving an amended character of 
Rauvolfici^ Kuiz^ and Pavon hare described and figured a genus 
of plants possessing no affinity whatever with that of Linnaeus. 
It is difficult to account for the reasons which led them, to com^ 
mit so grave an error, as the habit and characters of the two 
genera are so widely different. A careful examination of au- 
thentic specimens, both in flowar and fruit, of the spedes de- 
scribed and figured in the Flora Peruvianay has satisfied me 
that they are referable to the Verbenacea^ and that they are not 
generically distinct from Citharexylumj a genus which appears 
t6 have been destined to be confounded with Bamjolfiay for 
Willdenow, as we find from M. Eunth, in the Nova Genera et 
Spedcs Plcmiarum^ had referred certain species of the former 
to the latter genus. All the species of Ciiharexylufn agree in 
having the limb and throat cX the a^rolia thickly bearded, and 
the leaves ample, with thar footstalks. thickened and articulated 
at the base to the stem, indicating thereby another close analogy 
to the Jasmmea^ forming part of the same natund class, which 
likewise comprises Selagineoy Olemm^ and Columettiacea. 
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CITHAREXYLUM, Linn. 

RAUVOLFIA, RwiM ei Pwnm. 

SffsL Lmn. DIDYNAMIA ANGIOSPEEMIA. 

Ord. Nat. VEEBENACE^, Brown. 

€Mjf» camptnulatiis, 6-7-d«itatu8. CctMt cal/ce longior, ttdbukisii : Umbo 
6-lobo, patent!, sopii cum iauce delist baii)ato 3 Mis subaequaUbus, retu- 
818, sestiyatione imlnricatia. Stamina 6 ▼. 4, subeequalia, fauci inserta : 
JOamenta brevissima, glabra : antherm lineares^ obtuss, biloculares : loeU' 
Ut intern^ longitudinaliter dehiscentibus, basi solulas, tandem subdiver- 
gentibus. P&itlum 1 i mfomim 4-lociilare : omdia solitariis t ttigma ca- 
pitatum, minute papfllosum, Drupa dipyrena : nueulU osseis, bilocula- 
ribus, hinc convexis^ sulcatis, inde planiusculis : ToofdU monospermis, 
basi interiore fossuU cum stylo cummunicanti, substantia ceUnlosd fiirct&y 
instructis; testd mterioH meinhnnheek^ ceVLvloBA-i albttmeanuUvim. Em- 
br$fo exectuSy lacteus : eotyledone$ oblonose, plano-convezse : radkulA in- 
ferd, cylindiace^ paiiim attenuate recil, cotyledonibus ter breviorL 

Aiboret v. Fruticra (Am«r. Calid.). BabiwH aapi abcrlwi^ $pme$omteo. Fo- 
lia oppotUay imdivisa. Petioli ban oallosA manifesti artkulaU. Flores tet^ 
minalesy raeemori v. ooHtam. 

1. C. Jlexuosum, spinosum ; fbliis ellipiico-oblongis mucronulatis integerri- 
mis subtiis tomentosis, racemis paudfloris, caljcibus 6-dentatis. 

BauYidfia iiexuosa, Ruix et Pavon FU Peruv. et ChiL ii p. 26. t..I52. 
£a. 
Hah. in Peruvis frutioetis ad Huanuci urbem, et in Provindis Huama- 
li^ et Tarmse. Ryizet Pawm. ^, Vtdgo Toru^asa, i. e* spina obtusa. 
(V. s. sp. in Herb. Lamb.) 

Frutex biorgyalis^ ramosissimus, spinosus. FoRa pollicaria, y. sesqui- 
polUcaria, suprk rugosa* Floret parvi, oehrolcuci» odore suavissinH). 
Drupa atropurpurea* 

, .& C yafc fiw m, q^Qwun ; fdiis ohoYai^^iblaagis retiiaSa integgrriniig subtilw 
tomentosifl^ racemis paucifloris, calycibus 5-dentatii. 

BauYolfut macrophjlla, Ruiz et Pavon L c 2. p. 26, t 152. f. b. 
Sab. in Pemviie coUlbus arenosis versus Atiquipa tractus. Joannes Ta- 

fBUa- I). Vulgo Chama et Spino d« Cruzes. (V. s. sp^ in Herb. 

Lamb.) 

FrtUex biorcyalis, spinosus. Folia sesqui t. tripollicaiia, ttigosissima. 
Spina yaSdiocvs. Raoemi nunc nautiflori* Fkreo lutesoentes, uhu 
jores. Drupa nigra. 

3. C dmUaium^ inenne ; ibliis obovato-oblon^ dentatis glabris, racemis 
nmltiflolis, calydbus angulatis multidentatis. 
BauYolfia dentota, TafaOa MSS. 
Ifab. in Peruvid ad Maccos, 1794. Joannes TafiOla. fy. (V. s. sp. in 
Herb. Lamb.) 

Frutew inermis, erectus, ramosissimus. Folia oboyato-oblonga, den- 
' ' tata, y. rariiis subintc^y^errima, yald^ coriacea, rigida, utrinque f^ 

bra, nitida, pollicaria y. pauUb ultrlu Raoemus multiflorus* Ca^ 
angulis prominentibus, lunbo acut^ 6-7-dentatu8. 

4* C l4fciQide8^ inerme ; foliis lineari-lanceolatis obtMsis int^i^errimis gla- 
bris, racemis paucifloris, calycibus integris. 

Bauyolfia sp. nora^ Pawn. MSS. * 
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Hai. in Mexico. Seste et Moeinno. f^. (V. 8. sp. in Herb. LamM 
FrtUes inermis, viiigatua. RamuU cortice cinerecMdbicantL ^ F'oiia 
maigine integerrima, pariun revoluta, vix uncialia. Drupa nigra. 

5. C hieidumy inerme ; foliis elliptico-oblongis obtuds bad acutis utrinque 
glabria, spidt eloogatis nutautibus. 

Citharexjlum cinereum, Seste et Moeinno MSS, oon L. 
HaL in Mexico. 8e$te et Moeinno. T7. (V. 8. sp. in Herb. Lamb.) 
Fotia S-4.poUicaria, lunii ludda, mbtilia Beticttlato.^yenndiMinfia, apioe 
mucronulo perbrevi instructa. P^Mi uncialeg. Sfkm palmares. 

0. 18, spicis 

elos 

iamb.) 
, demilim 



7* C ajgfiney inerme ; foliis ovato-lanceolatis acutid membranaoeis glabris, 

spidt elongatis nutantibus. 

Hab, m Mexica Seeae et Moehkno. 12* (^* ^ 9p.M H«ri>. liunb.) 
Folia 2-4.uodalia, acuta, membranaeea, glabra, basi acuta, pinnate 
nervosa. Spiem 5-pollicare8, nutanteiu 

S. C Mecinni, inerme ; foliis ovato-lanceolatis acuminatis 8ubtil8 tomen- 
tosis basi rotundatis, spicis elouga^ls pendulis. 
Citliarexylum tomentosum, Sesse et Moeinno MSS. non JTtenl^ 

Hab, in Mexico. Seue tt Moeinno. }y* (V, #• spu in Herb. Lamb.) 
Folia ampla, ovato-lanceolata, acuminata, int^errima, coriacea, suprii 
fflabra, idtida, subt^s ramulifqo^ dena^ fuH'e^eenti^omeAtiMa, do« 
drantalia. Spiom tomentosee, penduls^ pedale^ et ultriu Calpjf pen- 
tagonus : dentictilis prominentibus. 

9. C. Kariosum, inerme ; foliis eliipticis mucronatis coriaceis glabris, spicis 
erectis paniculatis. 

Citharex^lum scariosum, Sesse et Moeinno MSS. 
Hab, in Mexico. Sesse et Moeinno. J^ . (Y. s. sp. in Herb. Lamb.) 
FoUa 2-3-pollicaria, venis prominulia. PetioH breirvs.' Sfiom ereetse, 
S-^-undales. 

10. C. enipticum, inerme; foliis subsessilibus oborati8 oblongisre retusls 
mucronulatisque costatis scabris, spids eraetis multifloris, xamia tetiragonis. 

Citharexylum elUpticum, Sesse et Maoinno MSS. 
Hab. in Mexico. Sesse et Moeinno. ^. (V. s. sp. in Herb. Lamb.) 
FoHa poUicaria, subsessiiia, scabra, apice retusa cum mucronulo. 
Spiom erectse, 3*.unciale8. 

11. C ifMafttMn, inerme; foliis ovatis serratis subtits ramulisque pubescen- 
tibus, spicis erectis, dentibus calycinis inaequalibus. 

Citbarexvlum incanum, Sesse et Meeinn^ MSS. 
Hab. in Mexico. Sesse et Moeinno. Y*. (V. a* sp. in Herb. Lamb.^ • 
FoUa ovata, acutiuscula, serrata, raio suMntegcarrima^ subtin copios^ 
dnereo-pubeicentia, bad attenuata. Fetioli aemundales. Spioa 
erectse, sesqui y. tiipollicares. Calyees 5.dentati : dentibus recur- 
vis, imequaubus ; antieo et postioo miyoribus. 

12. C. seabrwn^ inerme ; fioHis eliipticis mucronulatia -subtiui cinereo-to- 
mentods scabris, spicia erectis aeomdis, dentibua calycinia inaequalibus. 

Citharexylum scabrum, Sesse et Moeinno MSS, 
Hab. in Mexico. Sesse et Moeinno. f^. (V. s. sp. in Herb. Lamb.) 
FoRa S^S-uncialia, supii scabra, subtits 'dens^ dnereo-pubescentia, 
bad acuta. Petioli semunciales. Spiea erects, ^-polUcares. Colfftiee 
5-dentati: dentibwrecnrvvit on^too productiore. 
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On tfie adoj^dfUqn qfihe Fh/^he^l and PuUey qfi^e Turnings 
lathe to (f gwen Length cf Band. By Mr £dwaei> 
Sang, Teacher of Mathematics, Edinburgh. 

EivBBY one accustomed to >the use of the tumingJathe, is 
aware of the' hpoesoty fat fteqUent changes in the velocity of 
the spindle. Each diffbrent material that is wrought,-— each 
diameter of the varioiis parts of the work,— and almo^ every 
different tod that is employed to cut it,*— reqdres a particuUor 
velocity. The most ready means for effecting ttfese change^, is 
to cut two series of grooves, one series in the edge of the j9y- 
wheel, and a corres^pcMiding one in that of the pulley; and tq 
have these grodves so arranged, that the same band may fit up^ 
<Hi any one pair of them. j 

When the band is crossed, the formation c^ these grooves i^ 
attended with no difficulty; for, ^diile the sum of thd diameters 
of the wheel and pulley is kept the same^ the length <dl the band 
is unaltered. We have thus only' to increase the diamefta: of 
the pulley as mudi as we diminish that of the fly-wheel ; dnd it 
may be noticed, that the same band will pass over way pair.pf 
grooves formed agreeably to this rule, whatever be the thick? 
ness of that band. . 

When the band » pbdnf the arrangement of the grooves is 
mudi more troublesixne^ and needs the aid of calculations too 
long :and too intricate to be. performed by thb generality of those 
who are engaged in the consttucticm of turning-lathes ; on this 
account, the adjustment is most freqiiently effected after re^ 
peated trials. My oligect is to render these requisite calcula- 
tions so simple as to o£fer no serious difficulty to practical men ; 
£9r this end, I will avoid every appeal to the complex operations 
of trigonometry, and will use sudi expressions only as may be 
intdligiUe in the workshop. 

By no artffice can the actual performance of the calculations 
be avoided ; but, by entering the results in tables, the labour 
of one person may be made available to others. A complete 
aUe, to answer our present purpose, one which woc^ only 
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ffye to the ardst the trouble of inspection, would need to exhi- 
bit the lengths of the bands which would p^ over all pulleys 
and wheels placed at various distances froin each other. The 
inconvenience attending all tables of trijde entiy, and the exces- 
sive labour of constructing such a one, forbid the hope of ever 
seeing it completed. Some mode must be devised which may 
abridge the labour of the calculate, without adding too much 
to that of the inspector; and I have now to explain those con* 
siderations which may be supposed to have led me to that 
abridgment which I have used : among these will be found afl 
the principles which are necessary to the rightly undersluiding 
and using of the subjoined Table. 

When we have a table of the lengths of bands fitting on va- 
rious wheels and pulleys, placed at one fixed distance from each 
other, it is not very difiicult thence to compute the laigth of 
band for any lathe whose axes are placed at a difRnrent distance. 
Conceive all the parts of the lathe last mentiimed to be altered 
in proportion, until the distance between its axes is equal to the 
distance between the axes of the former, and its parts will be 
found among those entered in the table. The length of band 
found for this size has only to be altered in the proper ratio, to 
give the length wanted, and die same might be s^id of any other 
dimension. 

Let the diameters of the wheel and pulley be eqfuaUy in^ 
creased : a little reflection will satisfy any cme tlmt thd lengdi of 
the band, the circumference of the wheel, and the droumference 
of the pulley will, all three, be equally increased ; and that thus, 
as long as the differ^oe between the diameters of the wheel and 
pulley is kept the same, the excess of the band above the circum- 
ference of the fly-whed, as wdl ^ its excess above the dscum^ 
ference of the pulley, is also unchanged. Now it is an easy 
matter to compute the circumference of a wheel when itis dia- 
meter is known ; so that we require only a table ci the excesses 
of the band above the circumference of the pulley, and above 
die circumference of the fly-wheel, correspmiding to eadi diffe- 
rence between the diameters of these wheels. 

A table of these excesses, in the formation of which I took 

every n^caution to insure accuracy, is subjmned. The first 

3 
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column contains the differences between the diameters of the 
fly-wheel and pulley, estimated in decimal parts of the distance 
between their axes, which is, throughout, regarded as the tmit 
In the second column, are inserted the corresponding excesses 
of the length of the band above that of the circumference of the 
pulley; these excesses being, for the sake of interpolation, ac- 
companied by their differences. And the third column exhibits 
the excesses of the length of the band above the circumference 
of the fly-wheel, with their differences. The numbers in the 
&rst and second columns go on increasing, but those in the third 
column decrease. 

All the dimensions of any turning-lathe must be divided by 
the number which expresses the distance between the axes, be- 
fore any oi them can be sought for in this table ; and the results 
obtained from the table must again be multiplied by the number 
formerly used as a divisor, in order to obtain the quantities 
sought for. But this calculation may be avoided, by forming 
a scale of the tenth, hundredth and thousandth parts of the 
distance between the axes, and by using this scale in all the 
measurements. The latter method will, in all probability, be 
fcNind the most convenient. As examples of the use of the 
Table, I will propose two questions. 

I. On the pulley of a turning-lathe are already two grooves, 
one of 2.4, and the other of 5.0 inches diameter. The centre 
of the fly-wheel is distant 30 inches from that of the pulley, and 
the larger groove to be made on the fly is 25 inches in diame- 
ter. Required the diameter of the other groove to be made on 
the wheel ? 

Dividing all these dimensicms by 30, we obtain unit for the 
distance between the axes, which is the distance assumed in the 
taMe; 0i08 for the diameter <rf the lesser, 0.1666 for that of the 
greater groove on the pulley, ai»l 0.833 tor that of the greater 
groove on the fly-wheeL 

Theae numbers are just what would have been found on 
taking the dimeniuons with the scale above described. 

In order to find the length of the band, we take the diffe- 
rence between 0.8333 and 0.08, which is 0.75333, and enter. 
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with tfak ntunber, tbe first cduDUiof the tabbr The joeiirM 
number which ivre can find is 0.75, opposite to whieb^ in the se- 
and coliann, is found ^A9MA. To oofotesX this for the re^ 
nudniog figures d8S> we multiply by these the tabubr diffep 
rence 1958^'oatting off as mimy figinres fxosa the right of the 
product as tfaete are figures in the muMpiier: Ais done^we ob« 
tain the correction 663, which, added to aaaOM, ^es 8.88697 
for the correct excess of the band above the ciicumfienaee^ 
die pulley. But, if we multiply 8.1415^6 by .08, the diame- 
ter of the pulley, we have .S5188 for its circumfeieafie; m diat 
the whole lengOi of the band, the sum of ^A9Bffl and M^a&9 
must be 8.67830. 

In order tacompute the size of the new groove to be cut in 
the wheel, we observe, that, as the band now passes over ft pul. 
\&j whose diameter is 0.16666, its excess above the circtunfb* 
rence of that pid^, which dreumference is .52860, is 3.05470. 
Entering the second column of the table in seaix^h of this num^ 
ber, and taking that which is immediately Zf^^, we find3.O510fiv 
which has 0.61 opposite to it in the first column ; to obtain the 
correction for this number, we divide S75, the error, by 1884, 
the tabular difference, affixing as many dphers to S75 as we 
wish to obtain new decimal places : the result of this division is 
146, whepce the true difference between the diameters of the 
fiy-wheel and pulley is 0;61146; but the diam^r of the pul- 
ley is 0.16667, wber^ie that of the fly-wheel is 0.77813. 

These two results, multiped by 30, give, for the length of 
the band, 107.349 indies ; for the diameter of the new groove, 
S8.344 inches. 

II. The distance between the axes of a turning-lathe being 
SS inches ; and two grooves on the fly-wheel . having 38 mid 34 
inches for their diameters : the lesser groove on ih& pulley is 
to be 3 inches in diameta^; required the/sizeof tbeotW? 

Dividing all the dimensions by 32, weijoltfaiq^ibcjthe diame^ 
ters <^f the wheekvl^lsVfiand '1.0626, and for that ofi the lesser 
groove on the pulley .09876. 

' Entering the first column of -the tdble for L09875, which is 
the difference betwe^ the diameters of the first pair of grooves. 
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we find in the third column, oppodte 1*099 the number 0.899&1 : 
To correct ifor the remainiiig figures, multiply 99S, the tabular 
difference, by 97S, and cutc^ three places; these operations 
give 37S, which has to be subtracted from 0.59S97, because 
the numbers in the third coldmn^grow less. The true excesb 
of the band aboVe the circumference of the wheel, is thvte 
0.589^. But the diameter of the wheetid 14875, therefoiis 
its circumference is 8.78064, and the whole length of the band 
4.81989. 

The circumference of the s^ond groove oit the fly-wheel is 
8.88794, wheref««e the excess of the band .above that drcum- 
ference is 0i98195. Entering the third cbliifaift for this num- 
ber, and taking the one iilnm^iately greater^ we find, opposite 
to 0.98809y 0.78 in the first column. Dividiog th^ er^ror 614 
by 1195, the tabular .difference,, we obtain 514, whidh, ^ippexe^ 
to 0.73, gives 0.78514 !ot the true 4iffer6<ice between the dia- 
meters. But th^ diameter (^ the wheelis 1.0625; whereforte 
that of the pulley is- .827316. * 

- . . . ' '■'„".' ! I 

These results, multiplied by ^8, give. 

For the length of the Band, ;..... 188.^65 inches, ; 

For the diameter of the New Groove; 10.4755 inches^ 

If it be wished to. allow for the thickness of thife bif^nd, we 
have only to add to the calculated lengths, the circumference df 
a circle which has the thickness of the bdnd for its! diameter: 
the diameters of the grooves will be iik no way affected by it. 

With regard to the accuracy of the calculations^ it may be 
mentioned, that there is no probability of an error of the thod- 
sandth part of an inch in any of the diameters. To this de- 
gree of exactness few will pretend to work. 
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I BaomtrthekngOiortlMBMidabofVit 
tlMdrcumftnnoeQfUM Pulley. 



d reuinli Bwaca of Fly-wfawl. 



0.00 


2.00000 


0.01 


2.01573 


0.02 


2.03152 


0.03 


2.04735 


0.04 


2.06323 


0.05 


2.07916 


0.06 


2.09515 


0.07 


2.11118 


0.08 


2.12726 


0.09 


2.14340 


0.10 


2.15958 


0.11 


2.17581 


0. 2 


2.19210 


O.IS 


2.20843 


0.14 


2.22481 


0.15 


2.24125 


0.16 


2.25773 


0.17 


2.27426 


0.18 . 


2.29085 


0.19 


2.30748 


0.20 


2,32417 


0.21 


2.34090 


0.22 


2.35769 


0.2S 


2^7452 


0.24 


2.39141 


0.25 


2.40835 


0.26 


2.42533 


0.27 


2.44237 


0.28 


2.45946 


0.29 


2.47659 


0.30 


2.49378 


0.31 


2.51102 


0.32 


2.52831 


0.38 


2.54565 


0.34 


2^6304 


0.35 


2.58048 


0.36 


2.59797 


0.37 


2.61552 


0.38 


2.63311 


0.39 


2.65076 


0.40 


. 2.66845 


0.41 


2.68620 


0.42 


2.70400 


0.43 


2.72185 


0.44 


a.73975 



1573 
1579 
1583 
1588 
1593 

1599 
1603 
I6O8 
1614 
1618 

1623 
1629 
1633 
1638 
1644 

1648 
1653 
1659 
1663 
1669 
1673 

1679 
1683 
1689 
1694 

1698 
1704 
1709 
1713 
1719 
1724 
1729 
1734 
1739 
1744 

1749 
1755 
1759 
1765 

1769 

1775 
1780 
1785 
1790 
1795 



2.00000 
1.98432 
1.96868 
1.95310 
14^3757 

1.92209 
14K)665 
1.89127 
1.87594 
1SS065 

1.84542 
1.83024 
1.81511 
1.80002 
1.74899 

1.77001 
1.75508 
1.74019 
1.72536 
1.71058 

1.69585 
1.681 17 
1.66654 
1.65196 
1.63743 

1.62295 
1.60852 
1.59414 

1.57981 
1.56553 

1.55130 
1.53713 
1.52300 
1.50893 
1.49490 

1.48093 
1.46700 
1.45313 
1.43931 
1.42554 

1.41182 
1.39815 
1.38453 
1.37096 
1.35745 



1568 
1564 
1558 
1553 
1548 

1544 
1538 
1533 

1529 
1523 

1518 
1513 
1509 
1503 
1498 

1498 
1489 
1483 
1478 
1473 

1468 
1463 
1458 
1453 
1448 

1443 
1438 
1433 
1428 
1423 

1417 
1413 
1407 
1403 
1397 

1393 
1387 
1382 
1377 
1372 

1367 
1362 
1357 
1351 
1347 
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DifBanocesof 



or the Ifloitli of the Band abov« 
the drctunforence of PuU«y 



- of the kngth of Band aboTO 
cSrcumftrenoe of Ply^irtwd. 



0.45 
0.46 
0.47 
0.48 
0.49 

0.50 
0.51 
0.52 
0.53 
0.64 

0.55 
0.56 
0.57 
0.58 
0.59 

0.60 
0.61 
0.62 
0.63 
0.64 

0.65 
0.66 
0.67 
0.68 
0.69 

0.70 
0.71 
0.72 
0.73 
0.74 

0.75 
0.76 
0.77 
0.78 
0.79 

0.80 
0.81 
0.82 
a83 
0.84 

0.85 H 

6.86 

0.87 

0.88 

0.89 



2.75770 
r.77570 
2.79376 
2.81186 
2.83002 

2.84823 
2.86649 
2.88480 
2.90317 
2.92158 

294005 
2.95857 
2.97714 
2.99577 
3.01444 

3.0S317 
3.05195 
3.07079 
3.08967 
3.10861 

3.12760 
3.14665 
3.16575 
5.18490 
3.20410 

3.22336 
3.24267 
3.26203 
3.28145 
3.30092 

3.32044 
3.34002 
3.35966 

8.3990s 

3.41888 
3.43873 
3.45864 
3.47860 
3.49861 

3.51868 
3.53881 
3.55899 
3.57922 
3.59951 



1800 
1806 
1810 
I8I6 
1821 

1826 

1831 

1837 

1841^ 

1847 

1852 
1857 
1863 
1 867 
1873 

1878 
1884 
1888 
1894 
1899 

1905 
1910 
1915 
1920 
1926 

19^1 
1936 
1942 
1947 
1952 

1958 
1964 
1968 
1974 
1980 

1985 
1991 
1996 
2001 
2007 

2013 
2018 
2023 

2029 
2035 



1.34398 
1.33057 
1.31721 
1.30390 
1.29064 

1.27743 
1.26428 
1.25118 
1.23812 
1.22512 

1.21218 

M9928 
1.18644 
1.17364 
1.16090 

1.14822 
1.13558 
1.12300 
1.11047 
1.09799 

1.08557 
1.07320 
I.O6O88 
1.04861 
1.03640 

1.02424 
1.01214 
1.00008 
O.988O9 
0.97614 

0.96425 
0.95241 
0.94063 
0.92890 
0.91723 

0.90561 
a89404 
0.88253 
0.87107 
0.85967 

0.84833 
0.83704 
0.82580 
0.81462 
0.80350 



1341 
1336 
1331 
1326 
1321 

1315 
1310 
1306 
1300 
1294 

1290 

1284 
1280 
1274 
1268 

1264 
1258 
1253 
1248 
1242 

1237 
1232 
1227 
1221 
1216 

1210 
1206 
1199 
1195 
1189 

1184 
1178 
1173 
1167 

1162 
1157 
1151 
1146 
1140 
1134 

1129 
1124 
1118 
1112 
1107 
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DiaxneCen. 



0.90 
0.91 
092 
0.93 
0.9* 

0.95 
0.96 
0.97 
0.98 
0.99 

1.00 
1.01 
1.02 
1.03 
1.04 

1.05 
1.06 
1.07 
1.08 
1.09 



1.15 

1.17 
1.18 
l.?9 

1.20 
1.21 
J. 22 
1.23 
1.24 

1.25 
1.26 
1.27 
1.28 
1.29 

1.30 
1.31 
1.32 
1.33 
1.34 



BxceM of the loiffth of the Band above 
the circumference of Pulley. 



Excen of the length of Band above 
circumference <A Fly-whed. 



3.61986 

3.64027 
S.6607S 
3.68124 
3.70182 

5.72244 
S.743IS 
3.76387 
3.78467 
3.80553 

3.84742 
3.86845 
3.88954 
3.91069 

3.93189 

3.97448 
$,99bS6 
4.01730 

4.03881 
4.06037 
4.081 9d 
4.10367 
4.12541 

4.14722 
4.I69O8 
4.19101 
4.^^500 
4.2^505 

4*aSM6 

4.i87933 
4.30957 
4.3^87 
4346^3 

4.36866 
4.39115 
4.41371 
4.43633 
4.45901 

4.48176 
4.50«58 
4.53746 
4.55041 
4.57343 



2041 
2046 
2051 
2058 
2062 

2069 
2074 
2080 
2086 
2092 

5097 
2103 
2109 
2115 
2120 

2127 
2132 
2138 
2144 
2151 

2156 
2162 
2168 
2174 
2181 

2T86 
219s 
2199 
2205 
22^11 

2217 
2224 
2230 
2236 
21H3 

2249 
225(J 
2262 
2268 
2275 

2282 
2288 
2295 
230d 
2308 



0.79243 
0.78 14S 
0.77046 
0.75956 
0.74872 

0.73793 
0.72720 
0.71653 
0.70591 
0.6d535 

0.68485 
0.67441 
0.66403 
0.65370 
0.64343 

0.63322 
0.62307 
0.61297 
O.6O294 
0.59297 

0.58305 
0.57320 
0.56341 

0.54400 

0.53499 
052483 
0.51534 
0.50592 
0.49655 

0.48725 
0.47600 
0.46863 
(».45971 
0.45066 

0.44167 
0.43274 
0.42388 
0.41509 
0.40636 

0.39769 
0.38909 
0.36066 
0.37209 
a36370t 



1101 
1096 
1090 
1089 
1071 

1073 
1067 
1062 
1056 
1050 

1044 
1038 
1033 
1027 
1021 

1015 

1010 

1003 

997 

99^ 

9S5 
979 
974 
967 
961 

95^ 
949 
942 
937 
930 

925 
917 
912 
905 
B99 

893 
886 
879 
873 
867 

860 
853 
847 
SS9 
834 
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Dlfltoeocetof 
Diameten. 



BzceMof the length of the Baod above 
the drcumterenoe of Pulley. 



ExceMof the length of the Band above 
the circumferenee of Fly-ivlMel. 



1.35 
1.56 
1.37 
1.38 
1.39 

1.40 
1.41 
1.42 
1.43 
1.44 

1.45 
1.46 
1.47 
1.48 
1.49 

1.50 
1.51 
1.52 
1.53 
1.54 

1.55 
1.56 
1,57 
1.58 
1.59 

1.60 
1.61 
1.62 
1.63 
1.64 

1.65 
1.56 
1.67 
1.68 
1.69 

1.70 
1.71 
1.72 
1.73 
1.74 

1.75 
1.76 
1.77 
1.78 
1.79 



4.59651 
4.61966 
4.64288 
4.66617 
4.68953 

4.71296 
4.73645 
4.76002 
4.78366 
4.8O737 

4.83115 
4.85501 
4.87893 
4.90294 
4.92701 

4.95116 
4.97539 
4.99969 
5.02407 
5.04853 

5.07307 
5.09768 
5.12237 
5.14715 
5.17201 

5.19695 
5.22197 
5.24708 
5.27227 
5.29755 

5.32291 
5.34837 
5.37391 
5.39955 
5.42527 

5.45109 
5.47701 
5.50302 
5.52913 

5.5S166 
5.60807 
5.684S9 
5.66121 
5.68795 



2315 
2322 
2329 
2336 
2343 

2349 
2357 
2364 
2371 
2378 

2386 
2392 
2401 
2407 
2415 

2423 
2430 
2438 
2446 
2454 

2461 
2469 
2478 
2486 
2494 

2502 
2511 
2519 
2528 
2536 

2546 
2554 
2564 
2572 
2582 

2592 
2601 
2611 
2621 
2631 

2642 
2652 
2662 
2674 
2685 



0.85536 
.0.34710 
0.33890 
0.33077 
0.32272 

0.31473 
0.30681 
0.29896 
0.291 18 
0.28348 

0.27584 
0.26828 

0.26079 
0.25338 
0.24604 

0.23877 
0.23158 
0.22447 
0.21744 
0.21048 

0.20360 
O.I968O 
0.19007 
0.18343 
0.17687 

0.17040 
0.16401 
0.15770 
0.15147 
0.14534 

0.13929 
0.13332 
0.12745 
0.12167 
0.11598 

0.11039 
0.10489 
0.09948 
0.09418 
0.08897 

0.083*7 
0.07886 
0.07397 
0.0691 8 
0.06450 



826 
820 
813 
805 
799 

792 
785 
778 
770 
764 

756 
749 
741 
734 

727 

719 
711 
703 
696 
688 

680 
673 
664 
656 
647 

639 
631 
623 
613 
605 

597 
587 
578 
569 
559 

550 
541 
530 
521 
510 

501 
489 
479 
468 
407 
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Exoen of the kogth of Band above 
drcumfcMoce of Pulley. 



EzoeM of the length of Band above 
dicuxnferenoe of Ply-wheeL 



1.80 


5.71480 


1.81 


5.74176 


1.82 


5.76884 


1.83 


5.79604 


1.84 


5.82337 


1.85 


5.85082 


1.86 


5.87841 


1.87 


5.90613 


1.88 


5.93399 


1.89 


5.96200 


1.90 


5.99016 


1.91 


6.01848 


1.92 


6.04697 


1.93 


6.07564 


1.94 


6.10450 


1.95 


6.13857 


1.96 


6.16-286 


1.97 


6.19240 


1.98 


6.22224 


1.99 


6.25244 


2.00 


6.28319 



2696 
2708 
2720 
2733 
2745 

2759 
2772 
2786 
2801 
2816 

2832 

2849 
2867 
2886 
2907 

2929 
2954 
2984 
3020 
3075 



0.05998 
0.05548 
0.05114 
0.04693 
0.04284 

0.03888 
0.03505 
0.03135 
0.02780 
0.02439 

0.02113 
0.01804 
0.01512 
0.01237 
0.00981 

OJf)0746 
0.00534 
0.00347 
0.00189 
0.00067 
0.00000 



445 
434 
421 
409 
396 

3a3 
370 
355 
341 
326 

309 
292 
275 
256 
235 

212 
187 
158 
122 
67 



Having given an account sufficiently clear, as I hope, to be 
understood by all priactical people, of the nature and uses of 
tlie preceding liable, I have now to exhibit to such as would 
examine the matter more deeply, the processes which were used 
in its formation. 

Let w and p be the diameters of the wheel and pulley, d the 
difference between them, and I the inclination of the free part 
of the band to the plane of the two axes. 

Then, we have sin I = - ; and the length of each free part qf 

the band ^1 — -^ . But the length of that portion of the band 

in contact with the wheel, is ^(^+ *)» and of that in contact 

with the pulley, p(^ — iV The whole length of the band is 

thus \/(4 — d«) + w(|+l)+i>(| — #): which is equal d- 
therto 
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Wherefore, the excess of the length of the band above the cir- 
cumference of the puUej, is 

and its excess aboye that of the fly-wheel, is 

Each of these expressions is dependent only on the difference 
df between the diameters w and p» 

In the actual computation, we observe that 4 — d^^nC^ + d) 
(2—*^); and also that }^=:sec^.}. sin ^ when ^. sini is 
Very small. One example of the entire cal<5ulaf ion I subjoin. 



d=;:1.77; sin* = .885, 


error 124. 


Log sec 62° 15' = .33197 


62" =1.0821041 


Log 124 =2.09342 


15' = 43633 


2.42539 = 


Logcorr, = 266 


2 + d = 3.77 


t = 1.0864940 


2— d = .23 


1 =1.5707968 


4^d* = .8671 

- ^ «6e761=r.931« 


("2.6572903 

ii(5+0=|l-7601092 

^ i .1860108 


18621 


33900 
18621 


■ ■ -1 


(•0.4843023 


18622.8 


152790 
148982 


d(l — «)=J .3390116 
^ i 339012 


' 


3808 


d(^+t) =4.7034038 


'3725 


vX4! — <P) = 0.9811820 


.. . , ,. 


8a 


rf(|— <) =0,867«U1 



^ i '^ ■ E^Rsess of band above pulley = 5.6S4£858 

Excess of b^nd above wheel :f 0.0739669 

After this manner, I computed the excesses of the band,^ cor- 
responding for a while to each tenth, then to each fiflh, to each 

JAKDARY MARCH 1831. R 
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fourth^ and to each alternate diffidence of diameter ; narrowing 
the intervals as the rapid change of the differences required, 
until the last forty numbers were computed strictly. The 
somewhat irregular intervals that were thus left, I afterwards 
filled up by the method of differences, taking care to leave no 
chance of an error in the sixth, hardly indeed in the seventh 
decimal place. The numbers which t h^ve given are only to 
five places, and may thus be relied on as true to the nearest 
hundred thousandth part of the distance between the centres ; 
except, perhaps, in one or two instances, when the rejected fi- 
gures were 60, 49, or 61, and when it was di£ScuIt to say whe- 
ther the last figure of the five should be preserved, or increased 
by unit. 

I need hardly observe, that when d is supposed to be nega- 
tive, $ becomes so too, and that thus the two partial formulas 
are but different cases of a single one. There are properly, then, 
not two tables, but, if the numbers in the third column be con- 
ceived to be written beginning at the last, and proceeding back- 
wards to the top of the second column, and then returning down 
the second, while the numbers in the first column are made to 
run from — 2.00 to -|- 2.00, the whole of the results form one 
series. 

If, in the lathe with crossed bands, tc and p denote the dia- 
meters, s their sum, we have sin I = -^ ; the length c^ each free 

part of ^he band uC^ — 111 : the length in contact with the 

wheel w f -^ -|- $\ and of that in contact with the pulley 

w (^ + r^ ; wherefore the whole length of band is 

which is exactly the formula, changing s into d, for the num« 
bers entered in the second column. 

If, then, we enter the first column with the sum of the dia- 
meters of the wheel and pulley (plus twice the thickness of the 
band)^ the opposite number in the second column will give the 
length of the band when crossed. 
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On the Development qf the Vascular St/stem in the Fastis of 
Vertebrated Animals. Part 11. By Allen Thomson, M. D. 
late President of the Royal Medical Society. Comtiauni- 
cated by the Author. (Concluded from p.^111.) 

Development of the Respiratory Organs in the Ophidia^ 
Chelonia and Sauria, 

In proceeding to consider the development of the respiratory 
organs of the higher orders of reptiles, we pass from those ani- 
mals which are aquatic, either during the whole or some period 
of their existence, to those which are entirely aerial during foetal 
and adult life. 

The ova of the serpents, turtles, and lizards, are deposited 
and become developed in the same medium in which the adult 
animal respires ; but in these animals, as well as in birds and 
mammalia, a proper envelope for the foetus or amnios is formed 
by the reflection of the serous layer of the germinal membrane *, 
and the foetus is thiis kept constantly immersed in a fluid till the 
period when it begins to inspire air into the lungs. 

It is well known that the respiration of the foetal lizard^ like 
that of other animals, is first carried on by the distribution of 
the blood over the surface of the sac of the yolk. In the former 
pktt ift this essay, it was stated that the observations of Dutrochet, 
Emmert, Hochstetter and Baer, had shown that the embryo of 
the lizaixl becotnes developed on the surface of the yolk, and that 
the blodd and vessels are first produced in the form of a network, 
on the surface of the area surrounding the foetus. This net- 
work, like, that ia the ova of cartilaginous fishes, birds, and 
mammalia, is composed of the minute ramifications of the 
omphalo-mesent^ric arteries, and of corresponding veins, which 
Q9i(ri!f tOf tbp vena portse the blood that has passed through the 
network. The sac oC the yolk, over which the vascular network 
'i^reaycb itsdif more and more widely as development proceeds, 
ia^ti.fimt mtuaited near the internal surface of the shell, or other 
^yerji^<of;tbe ovum, and the blood contained in its vessels is 
arterialized by the transmission of oxygen from the air without. 
• See Fig. 21 of amnios in birds, n. 

r2 
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After the first half of foetal life has passed, the yolk sac is re- 
moved from the inside of the chorion, and its place is supplied hj 
another vesicular membrane coming from the foetus, wbkh gra- 
dually expanding, entirely encompasses the foetus, and on which 
the blood is noiv exposed, in order that it may undergo the 
necessary respiratory changes. The sac of the yolk still remains, 
however, covered by its network of vessels, which probably 
serve to absorb the substance of the yolk for the nourishment of 
the foetus, or being now less exposed to the air, perform sonde 
subordinate part in respiration (Fig. 17, a? y). 

The vesicular membrane which supplies the place of the 
yolk sac as a respiratory organ, is the same part in a more ex^ 
panded condition, which becomes developed in the batrachian 
tribes at the commencement of their aerial existience. According 
to the observations of the authors already quoted, the allant<ns 
of the Lacerta agilis appears, at the earliest period at which it 
has beeii seen, in the form of a small vesicle hanging from the 
lower part of the abdomen, projecting like a process from the 
cloacal part of the intestine, and resembling in its form and 
position the urinary bladder (See Fig. 19, Part I.). At this 
time the allantois is covered l)y a network of minute vessels, 
which become more obvious as the vesicle expands. Ckmti- 
nuing to enlarge, it insinuates itself between the foetus and 
the covering of the ovum (See Diagram, Fig. 18), and ite 
farther progress outwards being imp^ed, it expands laterally 
till it envelopes the foetus in its amnios, and the yolk, with a 
double layer of a vasculau* membrane (Fig. 17, zxf). The 
vessels distributed on this membrane are the umbilici arteriat 
and veins ; the outermost layer is the most Ya8cular,'and is apt- 
plied close to the inner side of the envelope of the egg, where it 
receives the full influence of the air transmitted to it from with- 
out. The allantois continues to act as a respiraticiry organ till 
the foetus breaks the shell, or tear^ the covering of the egg^ and 
comes out fitted for receiving air into its lungs, and respirk^ 
solely by these organs. The greater part of the ali^nftois re- 
mains in the egg, in the Lacerta agilis, and the urinary bladder 
of the adult is formed by a part at its root separated from it by 
the urachus, on each side of which the umbilical vessels previ- 
ously proceeded to gain the expanded part of the vesicle. 
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The res)>iratibn, therefore, of tlie foetus of the lizard, as well 
as that of all oviparous animals higher in the scale, is entirely 
performed by the two membranes to which we have just alluded, 
viz. the sac of the yolk and the prolongation of the urinary 
bladder or allantois *. 

Many lizards and serpents, however, are not truly oviparous, 
but retain their ova till the development of the foetus has pro^ 
ceeded.some way, in general till the allantois becomes sufficiently 
expanded to be fitted to carry on respiration ; and some serpents, 
such as the Coluber berus, are almost entirely ovo-viviparoqs;* 
In this last it is curious to observe that the arterialization of the 
leetal blood is efiected, though by a simpler apparatus, in nearly 
the same manner as that of mammalia, or truly viviparous ani« 
mals. The allantois of the viper, after expanding so as to 
enclose the foetus and yolk, comes into contact with a vascular 
lining of the oviduct, and is closely united with it, so that the 
venous blood of the foetus is exposed to the influence of the 
oxygenized arterial blood of the parent. 

• It is an interiesting fact also, that in some of the Testudioes, 
the allantcNs, or at least a part of it, remains 4>ermanently in the 
adult, and that the umbilical vein continues as in the batrachia 
to carry oflF its blood to the liver. In the Testudo orbicularis, 
according to Townson, water is introduced into this sac, and it 
appears not improbable that the large urinary bladder, or per- 
manent allantois of the turtles and of some serpents, serves as ain 
auxiliary in the function of respiration during the whole of life^^. 

Although respiration by means of gills is rendered unneces- 
sary, by the perfect state of the allantois in these reptiles, yet it 
appears, from some late observations, that at a period of the 
development of these, as well as of all the more perfect animals 
which have been examined, corresponding with that at which 
the branchiee of fishes and batrachia begin to be formed, the 

• The connexion of the sac of the yolk with the intestine baa been demon- 
rtnited alsodo the Ckduber natrix bj Bojanus, Journal de Physique, 1829 ; and 
Dutrpdiet has shown very clearly the mode of development of the allantoid 
in the viper, in the Memoires de la Society Medicale d*£mulation, tom. viii. 
Several preparations in the College of Surgeons' Museum, London, illustrate 
these facts extremely well, and some the sac of the yolk of the turtle. 

f See Cams' Compar. Anat, vol. ii. p. 249. 
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existence of gills In a rudimentary state, is indicated by the 
structure of the pharynx and surrounding parts. In the eaiiy 
periods of development, the distribution of the mteries espetkiMy, 
which take their origin from the bulb of the aorta, bears a stri- 
king resemblance to the primitive simple «tate in wbi<^ these 
vessels have been observed to exist in fishes and bbtradiia before 
their gills are formed. In the embryo of the Lacetta «^ili8» 
while the cavities of the heart are yet single, Baer ha» obsefired 
that the aorta is divided into five pairs of vascular arches, whicb^ 
after winding round the sides of the pharynx, reunite witfi ime 
another above it to form the descending aorta. Baer and Aathke 
have also observed, that while these subdivisions of theaorta^** 
which may very properly be called branchial arteries^— exists t}>e 
sides of the pharynx are penetrated by transv^^e fi6sures,fjcfli 
each side of which runs one of the vessels risii^ frcffli the Imlbjof 
the aorta. The same appearances have been observed by Baer 
in the foetus of the Coluber natrix, at a corresponding period 
of its development. - i 

« In these animals, however, the transverse plates of the Bcck^ 
and the branchial arteries passing along them, do not undeffgo 
farther subdivision, or become more fully developed, like the ^Ms 
of fislies or batrachia ; on the contrary, the plates are gmdHa% 
incorporated with the parietes of the pharynx, the apertuses atft 
entirely closed, and the vascular arches are converted, by the 
obliteration of some parts and the enlargeni^it of others, into 
the arteries, which, in the adult animal, take their origin from 
the right and left ventricles or cells of the heart. 

Unfortunately, the manner in which the farther developtBeilt 
of these parts takes place has not been observed, owing to the 
difficulty of procuring the ova of the saurian and (^idian rep- 
tiles at many different stages of foetal life. From the many 
varieties in the distribution of the arteries rising fmm the hmrt 
in these reptiles, it appears probable that this would prove a very 
interesting subject for investigation ; and it may be remairked^ 
that no animals are better suited for observation, from the lengdi 
of time that the blood continues to circulate in the foetus after it 
has been taken from the ovum. 

Two of the branchial arches appear to remain permanent, hi 
order to form the right and left roots of the aorta in the adutt 
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li^iurd 9nd tortoise. Tbe anterior parts only of three other pairs 
of {)raiicbial arches also ren^ain to convey blood into the carotid, 
subclavian and pulmonary arteries (See Fig. 19). 

The development of the lungs has been little attended to in 
tbe higher re(Hiles. In lizards and tortoises the lungs are double, 
aod.the pulmonary arteries are derived from the pulmonary arch 
CO eaeh side (See Fig. 19). In serpents, on the other hand, the 
hn^Si as well as the pulmonary artery, are genertdly single ; but 
in the Anguis fragilis, in the adult of which the lungs are double^ 
Batbke ha9 observed, thatin the foetus they are at first single ; 
they consist c^.a mass^ of dense gelatinous substance, in which a 
cavity, is gradually formed ; in this animal the left is gradually 
separated from the right lung in the progress of development, 
and the cavities of the two lungs continue to communicate freely 
vnfAk one another for some time. « 

Development of the Respiratory Organs in Birds, 

For the development of the ova of birds, the application of 
eirtflirmit. heat, as well as the direct agency of air, is required, 
and a respiratory change of the blc^od of the foetus, comparatively 
as extennve as that in the adult bird, seems to be necessary. 
This change is produced by means of the same membranes, viz. 
die sac of the yolk and allantois, as those on which the blood of 
the fietal lizard is exposed, and though these parts are consider- 
ably more developed in birds, their relations, as well as the mode 
m which they are supplied with vessels, are nearly the same as 
in the higher reptiles. But the facts relative to the structure of 
these membranes appear to be so wed known, as to render it 
unneeessary for me to enter into any detailed account of them. 
X While the respiration of the foetal bird is almost entirely car- 
ried on by the membranes of the yolk and allantois, the struc- 
ture of the parietes of the neck and pharynx, as well as of the 
mdjoining arteries, exhibits certain traces of branchiae similar to 
diose already alluded to in the embryo of the lizard. These ap- 
pearances were first discovered by Uathke, and an account of 
them was published by him in the Isis, in 1825 ; it is since this 
time that the observations of this author have been extended, and 
the same appearances discovered in the lizards, serpents, and 
mammalia by himself, and by Huschke, Baer and others ; by 
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which a iSeries of analogies of the most interesting neture has been 
established between air-breathing animals, and those which are ' 
aquatic during the whole or some part of their existence ♦. 

From the manner in which the rudimentary intestinal canal 
is formed) it has been shewn that the anterior and posterkr- 
parts of the intestine constitute at first two shut sacs, into whioh 
the only entrance is by a large opening in the middle betwoen 
them, by which they communieate with the sac of the yolk; 
Neither mouth nor anus, therefore, at first exist ; but b(rth these 
apertures are afterwards formed by a wasting away or absorption 
of the substance of the germinal membrane, at the two ex^:«mi« ■ 
ties of the rudimentary intestine. The opening of the mouth - 
(Pig. fl, e) appears towards the end of the second day of in- 
cubation, some days before that of the anus is perforated* 
The mouth, or anterior opening into the intestinal canal ^^ 
has at first the appearance of a transverse slit, or cl^, on the 
lower part of the head. On the third day, the part of the in- 
testine into which this opening leads becomes wider anteriorly^ 
and assumes the form of a cone, the apex of which is <£rected 
towards the tail of the embryo; The walls of this cavity, which 
corresponds in many respects with the branchial cavity of carti-^ 
laginous fishes, and with part of what is afterwards converted into 
the pharynx of the bird, become thicker and of a firmer consistence 
at the same period. Towards the end of the third day six clefts;, 
or transverse slits, make their appearance behind themouth, three 
on each side of the intestine. The foremost pair of these clefts 
appears first, and the second and third after it gradually. The 
wall of the pharyngeal cavity projects slightly at the parts be- 
tween the clefts on each side ; it is here of a firmer conmstenee 
than elsewhere, and has the appearance of being formed of trans*^ 
verse bands, united anteriorly on the mesial line, like the branchml 

• See the Memoirs of Rathke in the Rupert. G^n^r. d* Anat. et de Phjsiol., 
torn, ^i., in the Edinburgh Medical and Surgical Journal, 1839 ; and in thtf 
Isis, 1625, No. 6, and 1828, No. I ; those of Huscfak^ in the Isis, 1897^ Na 1,; 
snd 1828, No. 2 ; and tho«e of Baer in Meckel^s Archlv. vol ii», Nu 4 ; and 
in Br/eschet's Repertoire, 1829; also Baer, de ovi mammalium et honiinis 
engesi Epistola. 

f The opening alluded to can scarcely with correctness be called the 
mouth at this period, this cavity being afterwards formed before it, by the 
growth of the superior and inferior maxillse. ' • ' 
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hoops of the foetus of the batrachia or of fishes, before the leaflets 
of the gills are formed. 

The aorta, in the mean time, b^ns to divide itself into 
vessels which correspond with branchial vascular arches. At 
the end of the second day, the aorta rising from the bulb be* 
hind the pharyi^eal portion of the intestine, runs forward along 
the imddle and lower part of this cavity, till it approaches the 
opening' of the mouth ; here it divides into two branches^ which 
separating from one another, proceed round the sides of the in- 
testine close to the angle of the opening of the mouth, and join 
again near the vertebral column to form the descending aortsu ; 
During the first half of the third day, a second pair of vascu ar 
arches is formed behind the first, which encompasses the pharynx, 
in a dmilar manner, and towards the end of the third day, two 
other pairs of V4»cular arches being formed, the anterior part of 
the intestine is surrounded by four pairs of vascular arches,, 
riauig successively from the aorta on the lower side, and joining 
into the two roots of the aorta on the upper side of the intestine.. 
On the third day, accOTdmg to Baer, the foremost of these pairs 
of vessels which may be called branchiBl, the one first produced 
is the largest, and makes the widest sweep ; the fourth, or pos- 
terior, is very small and scarcely perceptible. 

Kadi of these vascular arches, in winding round the side of the 
pharynx, passes alcH^g one of the parts which correspond to the 
branchial hoops ; so that each of the three clefts or apertures on 
each side of the pharynx is situated between two c^ the vascular 
arehes. At the end of the third and beginning of the fourth 
day, all the arches, and more especially the fourth, become 
Icurger and fuller of blood, and, at the same time, the branchial 
hoapB become thicker, and the apertures between them wider ; 
but in the course of this day the first vascular arch, having at- 
tained its full size, soon begins to be less visible, both on account 
of its own diminution or partial obliteration, and of the enlarge- 
ment and increased opacity of the branchial hoop along whiclr 
it passes. Towards the end of the fourth dffy, this arch is 
wholly obliterated, and no longer allows of the passage of blood 
into the root of the descending aorta. A vessel proceeding to 
the head and neighbouring parts, which afterwards becomes the 
carotid, has,, however, taken its origm from its most anterior part, 
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into whidi the Uood is still pnqidled from the biilbof the aorta 
through the oommunicating veflsel of the sbeond aisdi (Fig. 30). 
While the first pair of vaaeular arohes is obliteKHtfidy a fifth 
pair is formed behind the four which preriousl; eiistod, pio* 
oeading iu the same manner from the ascenduig to tjie descending 
aorta. At the same time, the first branchial' i^pvnrtiiDe^ utvaled 
between the first and second i^ucular jurebest is giiaduidly. dosed, 
dsai a fourth appears between the fourth und fifth arches* Tb$^ 
there exist in the neek oi the embryo of the chiek five vasoulafi 
arches and four branchi^ clefts, oorrespondiog with the.>ppeaiw 
ances in the neck of the sakuDander and fish,, and the ^nak^- 
between these apimals and the £ootal chick b^ore' referred to b?r 
ocunes apparent (Fig. SO, m. o). Rathke has observ^ed^ thutt 
the distdbutioii of the arteriesi, as well as. the .stractu¥ie.of ^ 
hrandiial hoa^ in jdie fcetus of the Blefinius yivip., s^ae»ibte 
almost exactly those kn the duck on the foucth and fifth. d^^ 
Baer remarks, that he has never seen more than four yji^|ci4i(C 
arches coexistent in the embryo of the chick. In the embryo 
of the duck of four days and a hidf, I have observed fctur ap«d^r 
tures coexisting, and four vascular arches very apparent; frp^i, 
which it appears probable that a fifth also jexistod* tly^^ pqA 
easily seen from the small quantity of blood it contained*. 

On the fourth day, the second, arch also becomes less^aqdcn 
the fifth day is whoUy obliterated, while the third aqd fourth^ 
now become stronger. Towards the end of the fifth, day (Sc^ei 
Fig. 22, o), the three remaining defts on each side of the ptuu 
tynx become gradually less perceptible, and are soon closed bgr^ 
the union of the integuments on each side of the cleft. The ann 
tedor defits remain open longer than the posterk>r, and while they^ 
are dosed on the outside, they are fitill visible pn the inside. o)^ 
the pharynx, in the form oi small cavities opening into.it (Fig-i 
S3). The third arch, now the most anterior of those remaining^' 
forms the brachial arteries. The vessels of the anterior extr^** 
miues ^Mfing from the place where the third vascular, arch jcnns^ 
the root of the aorta (Fig« SO, w). They may be parcdved ^tth 
ease. on the eighth day, and after this period j the branch, (sp) J^y, 
which the third arch joins the fourth in the root of the aor|a 
shrinks and gradually becomes ranaller, till it entirely disappei^Ka. 
before the 13th or llth day ; at whidi time the whaled th&hlood 
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sent throughthewiterior branches' from the bulb of Ithe aovta, is 
carried to the carotid and brachial artertes ^Echisiyely, and' tio 
longer reaches the root of the aorta. There now remain, there 
fbre, only ^nir vascular arches, viz. the fourth and fifth purs 
(jp r), from which tl^ proper trunks of the aorta and pulmonasy 
airteries^ iffe formed. 

It has already been shewn, that, on the^fifA day, die septum 
of tlie veiytricles is completed, and separates entirdy the right 
frbM die left arterial cavity of the heart These cavities during 
t^dr {Contraction propel their contents intothe bulbof the aorta^ 
which remains a dngk cavity for some time after the ve^triele^ 
are distinct. Towards the end of the fifth or iieginning of the^ 
mtth day, according to Baer, the bulb of the aorta btojmes^flsiU 
lened, and d^ opposite sides of the t«ibe adhere together tlcmg 
die ^tral part, so as to separate it into two vessels, sittmtetf 
iMe by side, and enclosed within the same sheath. The vessd 
i&tiated on the left side, becoming considerably shcorter, aft^^ 
wards forms the root of the pulmonary arteries^ dwt on th# 
right side forms the commencement of the aorta. As these Ves^ 
s^ join their respective ventricles, they appear to cross, or to^ 
be twined round one another. 

Asdevelopment proceeds, the root of the aorta' ts more codl-^^ 
][)letdy separated from that of the pulmonary artery, and a re- 
markable change, at the same time, takes place in the dir^odon'' 
of the blood through the vessels into which they lead. The 
btd6d, propelled by the contraction of the left ventricle though 
the aortic root (R), instead^of going as before into all the vas-" 
cdlar branches rising on the fore part of the neck, now passes^ 
only into the fourth vascular arch on the right ride, and the two 
airterise innominatee which arise from it (^, u, r, s) ; while the^ 
blood from the right ventricle is sent through the pulmonary 
root (P) exclusively into the fourth arch on the left side, and • 
the two fifth or posterior arches (p. p) ♦. The fourth areh' 
now becomes gradually larger, and becomes the freest mode of 
doinmunicadon between the ascending and descending aortse ; it 
ftirms, in fact, the proper arch of the aorta. In the mean time,^ 

* Baer explains this change by supposing that, when the roots of the puU' 
ihonary artery and aorta are separated, the blood acquirer a new direction, 
abd i* thus drivea into their jrespeclive vesselfb 
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tbii^fiftli arch on the left raia becomes less, gradually earrida a 
smaller quantity of bloody and soon after the separalioa of the 
aortic and pulmonary roots isentirely oUiteroted. Three ardies 
atnly, therefore, now remain, viz. the four& on the right aide or 
the tvunlc of the aorta itself, its corresponding ardi ott the left 
side, and the fifth on the right, the two last of which soon after 
give rise to the pulmonary arteries. 

On the fifth and sixth days, the parietes of the pharyngeal at 
l^andiial cavity of the chick also undergo a transformation. Ac^ 
cording to Bathke^ the part intervening between the mouth and 
the first piar of brandiial apertures becomes thickcgr and firmer, 
and is divided by a transverse groove into two portions (Figst 
:M and 35.) The anterior of these (i), bulging out at tbesidesy 
formfr by its farther developmrat the inferior maxiUa ; the pos^ 
terior (a), smooth' and projectiDg less, gives rise to a pendutoua. 
fi^d which overlaps the first branchial slit, and which this- au4 
thor compares to the operculum of fishes *. When tbe.brandbi4 
al apertures have closed, the ncok begins to become much lopgef 
and narrower in proportion to the head and body of thechicki 
The part immediately before the opercular covering, or between 
it and the maxilla infer., seems especially to be expanded in .pro* 
dudng this elongation; while the opercular covering itself, imd 
the pan in which the posterior branchial ^lerturea were situafeeit^ 
remain adhering to the fore part of die thorax* At the saoie 
time, the carotid arteries are lengthened out, and the other va^ 
calar arches iti the fore part of the thorax become straighter, and 
assume more nearly the position they afterwards have in t the 
adult bird (Pig. 81 , <, «, r, *, p). ' 

^ While these changes tdce place in the brandiial hoops and 
vascular arches, the Lungs begin to be formed* The ruditnendto 
of these organs may be perc^ved as early as on the fourth day. 
The researdies of Rathke + have shown that the lungs and Mr 

* !f rum the drawTngs which Rathke has given of the foetal fiah, there can 
^ no doubt of the correetnew of t^is coBiparlaon ;^ but he aeenks to :hrrB 
omitted to observe, thu^ beibre the formation of th^ op^ncular bodyv^ .^^ 
foetu3 of the chick, the ntqst, anterior branchial aperture is closed. 

'Y Sur le Developpement des Organes Bespiratoires, in BreschetV I^epqr^ 
toire d'Apat. et de FhjsioL ; and translated in Edinburgh Medical and Sur* 
gical Journal, Jan. 1830. 
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passages are developed on the mitertor side of the oesopbagu^ 
but tfaey raider it hnprolutUe that these organs are prodiieed» 
as some have supposed, like a process or dtvertiouluffl of the 
intestinal canal. According to Rathke, the lungs are fomied a 
short time before the trachea or bronchi ; they confflst, on tte 
iburth and fifth days, of two small mucus-like masses (Fig. 96^ 
A. B.) situated above the pericardium, and before .the stomach. 
The trachea and bronchi {P) appear at first like a thickening 
of the lower side of the oesophagus ; the trachea is at first so 
short, proportionally to the bronchi, as to be scarcely perceptible^ 
On the fifth day these parts are increased in size (Fig. 9/7)^ and 
have become more distinct, but they are as yet quite solid, and 
without any internal cavity. On the aKth day, the trachea is 
elongated proportionally to the bronchi, and a cavity h evident 
in theinterior of the lungs. This cavity, however, is confined 
to' the posterior and lower part of the lungs only, and Rathke 
has ^hown that this part (Fig. ^ /) afterwards becomes the 
eellui^r part cff the respiratory organs of the birds. The^nte* 
rior part (L), corresponding to the bronchial part of the king» 
still remains quite solid. On the seventh day, the cavity in th^ 
celtular part of the lung is increased, and the trachea and 
bronchi are become quite hollow; minute air*tubes radiating 
from the extremities of the bronchi, at the same time, appear in 
the anterior solid part. After this period the whole long growa 
re^dly, and approaching die vertebral column and ribs, becomes 
firmly united to these parts. The bronchial part of the lung ve^ 
mains closely united with the air.>sacs till the 12th day (Fig. £9)> 
when the vesicular part begins to increase with great rapidity, 
and envelopes all the viscera of the chest and abdomen a few 
days before the chick comes out of the egg. 

Thfe communication of these air-saes with the bones is not 
estiMished till some days after the end ofihcubation. 

Each of- the lungs, shortly after its formation, receives an 
arterial branch from the pulmonary arches (the fourth left and 
the fifth riglit branchial arches), (Fig. 80, py These branches 
gradually become larger as the lungs are developed ; but as the 
blood which they carry to the lungs is returned to the left auricle 
by proper veins, the parts of the arches leading into the aorta 
behind the pulmonary arteries gradually become less. These 
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comniiniaiting vessels (Figs. 89, 80 aiid 81, pp }), forraiDg 
the duotds botidUof the bird, still retaha a oonsideraUe nze, till 
the period' irhen the inspiratioa of air into the langs takes place, 
when the whole of the blood entering the pulnKmary arches 
from ^e right yentricle, is carried into the puhnonkr]r arteri^ 
and the branches communicating with the aorta are entiref^ 
oUiteraled*. 

. Devdc^fmeni (f the Respiratory Organs in tlkc Foetus qf 

Mammalia. 

As the oiiraof mammi&roiu anknals are entirdy deTekqied in 
tli& uterus, the Uood of the foetus is supplied wi^ mr e0tirel3r 
thiough the medium of the parent, and the respiratory change 
which it undei^goes is comparatively mueh leas perfect in these 
aoimald than in Inrds. During the earlier periods of Ibstaf deu 
velopment in the mammalia, vascular membranes exist, mie^ 
l^^oos to those which act as respiratory organs during tl^ whol^ 
of foetal life in birds ; but these membranes seem to be ^apabler 
of prodAcing the changes of respimtion during a shart tinuo only, 
and their fdace is soon supplied by another structure, by uiesais 
of which the bloodvessels of the fostus are brought into iiAama^ 
eoBtad; with those in the uterus of the mother. - '<> 

It haa already been shown tluit the foetus of mammalia, Mki^ 
tbtt'of other vertebrated animals, becomes developed on the* 
aurfiKie of the yolky and that, while tlie rudiments of the ioslal^ 
organs are forming, the y(dk is gradually surrounded by the 
layers of the germinal membrane, upon which a vascular area 
rimilar to that in Urds is produced. The foetus of inamnui£% 
like the chick in ovo, lies with its left side towards the y<dl& 
The intestine of the foetua necessarily communicates witbdia 
yotk-^ae, as bc^ these parts are formed by foldaof th^ sanae^ 
layers ; and the vascular netw<H:k of the yolk is fonned as in the 
chiek, by the ompbab-meseoteric arteries and veins. 

The yolk^'sac di&rs very much in its relations in the JAS^teat* 
families of the order Mammalia f. In the comi^on ruminntiiig 

• See Baer*8 Entwickelungsgeschichte det Thiere, atod the Repertoire 
O^n^rale, torn. viiL 

* See IiitrocKiciion to this EHSMiy — See Baer de OviMannuaHum et Ho. 
minis genei^.— Curler and Dutroehet in M^moires du Museum, vol. iit 
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animals, such as the sheep or cow, and also in the pigAi^ hmrse, 
the yolk ceases to increase at a very early period ; the part by 
which it communicates with the intestine is lengthened out, and 
the sac of the yolK collapsed and empty, remains hanging for 
. some time from the funis of the umbilicus, . attached by a long 
and narrow cord to a projecting fold of intestine (Fig: 3S, arjf}. 
The yolk at this period has generally received the name of 
Umbilical Vesicle ; it still retains a yellowish colour, a spongy 
granular xxinsistence, and the ramifications of ve^s are viable 
on it till it at length disappears. 

In<»niivbrous aaimais the umUilical veskde, or sac of the y6lk, 
resembles, more than in any others that have been e^imined^ 
the sac of the yolk in birds. In the cat it is filled with a sub- 
stance of a dark yellow colour. In the progress of development^ 
however, it comes to have the shape of a long narrow vestole 
lying parallel to the long diameter of the foetus, and fastened by 
lis two pointed extremities to the diorion, or outer membrane^ 
the ovum (Fig. 83, of the Do^). 

In the oviim of tbe human 8|)ecies,* the ydk-sac, or umbilical 
vcaole, is very small and globular, and disappears shortly, after 
doeendof the second month. But in the rodentia, as in tbe rabbit 
or hare, the umbilical vesicle is highly developed, and tbe bkxMU 
vette^ dktributed on it comparatively numerous and lai^ ^ At 
first this vesicle resembles much the yolk-sac of birds (Fig. 34)v 
but in the later stages of devdopment, it is expanded so as to 
fonn a vascular covering over nearly all the parts of the ovum.. 

The AlUmtcHd Membrane, or expanded portion of the urioary 
bladder, becomes: developed in the foetus q{ mammalia, in the 
same manner, as in that of lizards, s^rpents^ and Urda. Tbe 
umbilical Veaaeb are ramified on it, and for some time after its 
first appealraiice it preserves the saiiie relations as in these 
ttiimals. 

In rumint^mg and pachydem^atous animals in whidiihe uooh 
l^Ucal-vtstcle. is small, the allantois is very highly developed. 

and Bmmert in fteiPs Archiv., B. x. h. L — ^Blumenbach and Carui^ Comp. 
AnaU— Dutrochet in vd. viiL of theM^moises de laSdc. M^d. d*Bmii]aliQD; 
and Bojanuf in MeckePs Archiy. B. iy., and in Nov. Act. Vhya, Xed* torn. :i^n 

f, Sae the dtoetlptkm of the membranea in the humaa emhiyot in the 
Traits d^Accouchemena by Velpcau. Paris, 1829. VoL it p. 230. 
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In the borse, pig, cow and sheep, its growth is very rapid imme^ 
diatdyitfterits first ippeatance ; it fills the whole of the cornua 
of the' uterus, or of the dbnfipartment which each ovum occupies 
(Pigi'SS; aP^'); It Consists of two layers, the external being most 
ivasetilar, and is filled with a transparent and sometimes gelatin-. 
bUi^ suHstano^. ~ 

iti^ the cat and dog; again, the allantois envelopes the foetus 
4ik it^'amtifios, and the yolk, much in the 3ame way as in thie 
tfggs'Af hitiM (Pig. 38), leaving the yolk free on one side, how- 



vessels of the umbilical arteries are minutely ramified. These 
processes gradtr^Hy prbJdng themselves outwards, arid carry^ 
along with theni the umhilical vessels^ wliich g^^du41y,i|^9fi^ 



Digitized by VjOOQ IC 



in tJie Fcetus ofVertebraUd Animals. 586& 

larger and more nuioerous *. At the same time^ the piojectioM 
situated on the inner membrane of the uterus, connosponding. 
in position and form with those on the chorion of .the ovum, be-^ 
come enlarged ; into the^e processes of the uterus the projecting 
parts of the chorion are gradually inserted. These placeptid 
processes of the mother are also very vascular, so that the umbi-^ 
lical arteries of the foetus carrying venous blood, are bron^t 
into contact with those carrying the arterial blood of the uterus^ 
by the influence pf. which the necessary clhange or arteriaiizatioa 
seems to be effected f- 

After a little more than a sixth of the time of u^rine gqsta^ 
tion has elapsed, at which period the foetus of the mammi-« 
ferous animal corresponds in its structure to the chick in ovo 
on the third and fourth days, rudiments of a branchial appanu 
tus, analogous to those already alluded to in the higher reptiles 
and in birds, are to be found. We are indebted chiefly ta 
Hathke, Baer, and Burdach for the discovery and eluddatioii 
of these interesting facts. The observations of these authf:»» 
have principally been made on the embryoes of the cow, pi^ 
sheep, dog, rabbit, and of the human species, and the appear-* 
ances they have observed in all of these animals have been so 
similar, as to warrant the conclusion, that they ai*e common to 
ail or most of the mammiferous families. The general features 
in the structure of the neck and pharynx, which assimilate the 
embryo of the mammiferous animal to that of the aquatic ^ani** 
mal in the early stages of their development^ are the same 
as diose already mentioned in birds. They consist in the^ 
ibortness and thickness of the neck, the width of the pharyn-*' 
geal portion of the intestine, the penetration of its sides by; 
defts, and the subdivision of the aorta into vesseUcon-esfKH^ing 
in number and distribution with the primitive branchial arteries* 

Four openings on each side of the oesophagus have been 
observed in the embryo of the dog, between three and four 

* See a paper by Sir £. Home» ^hiL Trans. voL cziii and Burdach's, 
Fhyriol., B. it S. 534. | 

f Fur an account of the varieties of tke form and natwre of the placenta in i 
different chisses of animals ; see another paper hy Sir £. Home in the PhlL 
Trans-xCarus* Ccfrnparative Anatomj, 2d voL— Jeffraj de Fkcenta, &c. 

JANUARY — MARCH 1881. S 
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i»«ebi tM ^ ; <n ih«l nf <th» rfi^p rfi*weitt»^ ; of the p^ 
at tliree wc^ks (Fig. S. part I. Md Fig. 37.), and of tferabbSl 
on the t^fth day^, «*>d in tfc« lmtD«i 'embryo of (sii; weeks 
(Fig. 96.): iti 4be«einbryO'i>r'tiie dbgs s^me littln tnie ^f fiHre 
duii mentioned above, ^jtelylhw UpeuWires are /foimd. The 
biiteal {q)enkig ^uot^d* awt^riorly to tbe brancUal :cldfb,tko 
inferior maxill^ 4be hyM. boite, and tbe opercular ibldx)f into^ 
gumentS) Which clos^ the »n«orior dofts^ ans devekpediotii^ 
alnfie banner ^ft in* \\^ ^vtA. Whiiethme pairs dficM^; axial; 
in the sides of the pharynx, there are ia the dog ^(Fig. 8fiKifn)yM 
ki the cbick^ only fouftr pairs of vascular ar<^»; hat boibre ^he 
fivBt of these becomes obliterated, a postevior or fifth paid <]<l 
produced, while, at the same time, tbe fovntb hranciuai cteft.ii 
formed ; ao that in the mammiferous animal iive pan^ of (Via^lai. 
knarohes^ and four pairs of clefts, exist far some tkne;iteidta«i» 
neonsly jte the aides of the neck t. : > 

A few*days after the appearance of tbe fifth ardi^ tbe neck 
begins to elongate, the apertures are closed gradually cm tbe auA«> 
sicte, and tbe lower jaw becomes move devekped ; whtkiitiM{ 
vasoufay- asehes undergo those changes by which the .pcrm ansHi * 
wterial branches^ arising from the heait,. are lormed. rrl: 

The first and third pair of ^ntsaular arches form tbe caaolidr 
and cMibckvian arteries ia Mammalia (Fig. 2Q. ^ti), as in faBtda^. 
and the second piur seems to be wholly obliterated, or at.icrair 
gives only a small btoancb; in mammalia, bowevery tl» ardi bC' 
tbe aorta, or peiteMaent communicatiog vessel between the ad^ 
oeadng anddcscendtng aorta, is formed from tbefourtifa bcancbiffti 
aoefa on Abe leftiside }(r)€tf the onopht^s ; so /that tbe mader an 
wUcb tbe "Vessels of 4be bead -and superior exti^millesQtriaeiS) 

*• See Pig. 35. the hesd olf thefbetal dog represented by Uaer, and giv«n fe" 
tbe^fiftst fftft 0^ the Smay, ii^hiGh I ^have agAin ^iMerted, in •oiMlQir 'ttttit Hifti 
iat^tefttingippint of slmcture omj be broi«|^t moreiauaeiMsmy b^^jpr^ j^; 
ejesofthereiider. , • . . j yi 

-^ The vascular ardiQS of maniihalla are described b^ lUtbl^p iind, fia^ \XS! 
the greater number of embryoes in which they have been aee% as fiqipli^^ 
tubes ; but, in one instance, the latter author observed, on tfie internal anil 
cencave border of each vascular arCh another small "Vessel, of ^id^ he'«ays, 
^ ^ki^ai'pSB pu «d«ii:4^ MptiorlB.'* Gould Ms hat>e been %fae hile«^ veas^' 
which, In the^^ jpYes ^ff the SHuOler bnoK^ies t& the laaflets of the |^?. 
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reiifrsttd ; die n^ionMmiiftUrtfJdbg ilslHi^ ,befi»eiili« ressclf 
oC'the left side ^.- ,' • ) , /. ,,: „■ ■'" --, • . 

The pidnkxiaiy v^srift apt>eft^' to bfe^ven off bj^ the fouftk ., 
arrti on the ngfat and the fifth ga the left side <;/p)vtbe fifdi ; 
on the right bemg wholly oWtemtfd. WhU^ Jiiowever|thi5 caro- 
tid and brandual arteritt iMcome. doydojped from the anterior 
arohesy the puhnonaiy ^t^esdo not doiatinue to carry blood to 
die root of the aorta, as takes filaoe tn those of the bird* .The 
fiirta by mhidk these arches coitfiKiuntcate with ths eoot of the > 
dncendidg aotta {forming in birdS) the ductus botalU) beooiBf 
gnaduaUy oUiterated, so that of bH the five pabs of vascular 
arches in the embryo of tlie mamcoiCerous antmal^ ooly one^ the 
iouvth of the left side,, remains prominent. 

>WhiIb these dun^ take place in the puknonary ai?cbe$^.^^ 
baibfofilfe aorta, from die sipgleicatily of which ^he pulmona^ [ 
xy and systemic vessels arise for some time in comnioa, j&dU: 
"dhibd, siBtasitofartt the rdotat^ the aorta proper and pdlmo- 
nary aifteties. Ajdeordiog to Meckelt, the septum which has'se^ 
piimted the left ventricle entirely from the rights appeiars to be : 
conttBued onwards into the buU) of >the aorta, and 4hu8 separates 
this cavity lotigitudiBally into two compartments* The jdivi^ 
fiiott «f the bidb is, liowev^, imperfect for a time ; it advances 
gmdoaUy from the part aext the ventricle to 4j»at from which 
the v^asoufaur arches rise ; so that, while the posterior piirt is H^ 
vided, the anterior yet remains single, a communication bmng 
left at this part between the aortic and pulmonary roots^ which 
admits of the passage of the Uood from the right ventvide , 
i«lio Hhe aorta, when the ptdmonary arches are obliterated 
<(Figk<09' A). When the division of the aortic bulb has juslta^/ 
J^en pl^ce, the arch and descending part of the aorta appear to 
h^ a ocHitimiation of tbe pulmonary rather than of the aortic 
jiaiot, tihe latter appearing to lead only into the vessels of tb« 
bead and anterior extremities^ The ductus arteriosus remaiiii^ 
for somedme, as at first, short and wide, and has the iqipemv 
ahdfe of being an opening of communicatidn between, or k defl- 
<»ency in, tbe parietes of the juxtaposed tubes ; it afterwards beu 
4;omes Jiengthened out and narrowed^ and appears during a short 

• In biirds, the trffc iilmbmiiiata comes ofPfirom'the aorta first 

4 

f Meckers Archiv. B. iL h. 3 ; and Journal CompUmentaire, torn i 

s3 
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petioA to |)ass from the aorta to tfie pulmonary root and aorta 
continuous with it ; but about the tenth week in the human em- 
bryo, this part is dilated, and forms a more direct communica- 
tion between the ascending and the des(5ending aorta, and the 
ductus botalli is now formed by another part, viz. the end of 
the pulmonary rbot leading into the arch of the aorta (Fig. 43)« 
The lungs of mammiferous animals are developed mudi in 
the same manner as those of bii*ds, at least in the earti^ stages 
of their growth. They do not appear to be visible before^ the 
period when the branchial apertures begin to close. According 
to Rathke both lungs are simultaneously produced ; they form 
at first one mass, which is soon ditided into the rudiment^ of 
the right and left lung by a longitudinal groove (Figs. 4ft, 
41, 4^ L). The apertures or tubes of the bronchi and trachea 
seem to begin in the same way as in birds ; but the cellul^ pari 
of the lung does not become so highly develope4 as in^ theip, 
and is intimately united wifh" the bronchial tubes throughout 
the whole tung. (See the figures taken from Rathke).. As the 
liings become larger, 'they receive vessels from the pulmonary 
arches, whi<ih gradually enlarging as the foetus becomes de- 
veloped, diveit the stream of blood fronx the arterial duct of Che 
aorta* Tlus tatter opening now diminishes* in size, ^nd, at birtn^ 
when the afflux of blood to the lungs is suddenly, increasqd,' itjs 
closed up. , 

Having now given a short sketch of the general phenomena 
winch manifest lliemselves during the development of the ruSi- 
mentary organs in the embryo of vertebrated animals, and ha- 
ving traced in detail the progress of the heart, bloodvess(^ 
and respiratory organs, during their formation and e^rly growth, 
it may be propen*, in conclusion, to. recapitulate the more rSp- 
rtarkiAle fiicts, or general principles, relating to theise subjecti^ 
^ which t^e observations that have just passed under review appeat* 
to establish. 

•' I. From the short account which was given, in the commence 
ment of the iEssay, of the formation or origin of parts in the 
earliest stages of foetal development, it cannot but be apparent 
that, whatever opinion is formed respecting the nktul*eof the 
germ, or speck round which the commencing parts of the eQi« 
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hryp appear to arran^ theiBselYe9>. there is jptoUiing M ^ tfte ^p^ 
pearance or structure of the gerjo^inatin^ spot, so far at leapt as 
has been ascertained by the accurate uivesUgation3 pf the mpst 
eminent physiologists^ which assimilates any of its parts juf tho^ 
of the fcetus or perfect animal^ the formation of which it precede^. 
We see^m entitled, therefore, in the present state of our knoiif- 



and extremities are formed. 

The heart has also been supposed to -take its origin ia oonse- 
.^uence^of some influence derived froni the braio and ispioal 
oprd; and many haYe imagined that the des^relopment of the 
greater number of organs in the bodjs follows necessarily the 
presence of die heart, or of certain bloodvessels; jbut the phe* 
nomeila of the. development of these parts appear to prove such 
idea^ to be erroneous, and to sl^ow that we are as yet ignorant 
of any particular influence which tbepre-existence of ope jmt in 
the early stages of its advancement exerts on the formation of 
another. Mapy observations, indeed^ show that lixe bra^i .and' 
Leari are nearly simultaneously produced, and that in all those 
parts which maybe examined with ease,, a certain quantity of 
] their pai'enchy ma is formed, before they recei^v;e thebkxxlvessela 
wliicti, at a ^ter period, serve for liieir nutrition* ^ 
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IV. THe geifenil resenibbinoe trMeh the vbtnges df de* 
velopiaiem io tte dva or fbtuses of rertebtalcd ^Msknala bear tty 
6tie mioithdr) fe rerjr sttikitig'i il rHuMktetf tbeafMl€|^ 'df strtic; 
ture in the dUfevetit anhnuls of this ckss' irbeti amfed M'thm 
0Cate of maturity, and fteems to indicate very deai^y, that th^ 
general plan upon which their systems and organs dre oonstruet^ 
ed and arranged i% the same. This corretpond^Aoe^ iod^^, in 
the relations of organs to one another, amd similarity itt then 
construction, to which the name of Type of Orgaaiaatioii ifaas 
b^ given, appeaih» to be comparatively nmdi mow dearly un* 
derstood, from the knowledge, confined as it yet is,^r tbe de* 
Velopinent and tr«nsfetinatk>h rf^ie^tus^ than fimft' -the 
immense number of facts which have been established' by the 
ekathinatioii of the strticttire of animals in tbeir perfect •tb^e.' /. 
^ In examining the embryoes of the vertebrated aalniah^ ^at ii 
corresponding period in th^ early stages of tfa«^r dkveiopnlenl, 
it is truly surprising tovemtok- how very much tbey^reBeodde 
ene another. In some of the higher orders edpe(fially, it^nxMitd 
be difficult for those iinacuastomkl to such iBvestigations,T.to 
distingoish between the embry<)esof the li^tfdy birdi or^naatmni* 
Ibrous animal, when they are nemoved from their ovaand^vtal^ 
ed of the accessory membranes ; and impos^bie fior die: eixpe^ 
Irienced eyeeven^ to perceive the differenee» between theerohryoea 
of the different families of the sao^ order, aa of birds or tumth 
malia^ ,• . t 

The following may be regai^ded assome of the mofe important 
{ktrticulhrsin whi^h the phenomena of development ccHrespondin 
the different orders of vertebmtod>animals ;-**-!; Theoyam beip^ 
es^nliaUypompoaed ofa yolk, or Election of gramilar substance, 
enclosed 'in k membraityej along with seme' aoees8(»*ypaits^ all 
enveloped by a general oovernig, to which the name dT cboaont 
may be most properly applied. 2. The exiateaoe of soom pact! 
of the yd^k, generally of a firmer consistence than the rcst»> 
situated towanis the upper surface, and of a membranoua £[inDtt> 
oalled^e genaiaal membrane^ in whieh the ehipfigea ccHDmecteA 
with the^ farmadon of the foetus more immediately take f4ace. 
9. The oommencemttitcf the formation of the embryo being 
indicBtai by &e appeamnoeof a sti<eak and small groove^ in the 
^ntre of the germ^ial membrane, and thia groove afterwar«^ 
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btiy3« aver tJ^Qi^urfaoeaf tke yolk). sa^Jtot Ibna a mw. et^emg 
£»r tim.fuitBit jrituated witbupt ills p^c^pep. «»mibmne; tw^ tbp 
dcy^I^^pmenl^ ^ W&od, ai»d erf* « fvaaey Iw. ^et««wrk «tt tl^ »ixft|!?p 
rf thm^o^l«!»illg.o^y4k-'8ac5^ fiL The 4eyd£f>aie*t pf tb^ be9^ 
tKnnk^ 8ndijf»Ureniilies,frc9» tb« Qiil^ei^fs^st^ort^musiJayeCi^aAi^ 
luok heeo. jeaUed ; . the^ fprcaatio^ lof.lh^ M^imor and poateriof 
csaremities taking pbi^ sooner or lati»r» afoofdiag to tb^^cii^ 
oitinatatfie& in w^eh ^v^iwent k ^fiS^et^, m^ acoc^dif^ to 
Ilia wxlfttf. }i& of .ibe p^lfct amm^l. 7% Tbe formaiicvn of 
tha^fasvit^ck«tm«4-to eantaio Ibe hmiitaiid $pip«]i co^ fmm 
fiakk ^k4.iUcke»in^.«f tb^ ssime \9^^t 8» Th^ d^ieWpiq^al; 

oontaaaed parta; die earlji ^p^e^anfier of the .^^ ^ oar 
laapeeblty* 9. Tha formaliott «£ th« prwcjpal cireukting 
fl^$ip% midt aa the bean and iai^r bkMdvessiais, fiom th^ 
w^k^ <7r^ a« H ba«. W^ oan^ yafi^lav layQS. Ab4> 10* Tb^ 
devekpiiimfcQf tiie inteatiaal^ ir^apiratory, aiaid cwnf^ctf ^be pdii- 
€tpal' seorelory <urgaoa^ by «Aeana eS folck aod i^f r ^2Q)g^ of 
tbevtwioimtei^Qr^ or yafoular and miicQua layers of tb^ ge^aal 
Mcnabrafia. TAe»e pbieiH«nfO% o(^u«riiig dviriog ibe: d^v^k^upni^q^ 
of the faetuses of vertebrated animak, are 90 neaf ly al^^e, .tbat 
lAref impijr'b»«0ii]iidered aa^ atmag ^orrabora^ioo of A© opnipp, 
tbal( tlie gmeml pk» of conalruclioii- aod »fra^p^©Rt,^f ihe 
• mrgana^ all these aAbvalaUthjE^aanae* 

Vv The saaaifi exteot lof knowledge of the dey^(]|>i»^t ^r ^l^ 
fljstus >of A^ertebraledaiiimalaliafl ncH aayel bemi <^^ 
ii:(afifii^ara>[»oM)Ia tbal^ Mtwithiila&iUfiig the great disjHmilariiy 
Iiatj«recoitbe:adidt m^esh^^ of: this dassof aawaJJa, lbQ.pbflei^»r 
t^m of the maimer in whixh tbeir orgwia ori^nale aind bacoine 
davafeped, nmy tend alao to eluoUaJje th^ eomiexi9An6».aDfiipiQi«ti 
ii^»ilAogi0a;iirbflre'tIiey:vti» net b^r^(«ti0paaf^4a ^mh'- >; ) 
^j&lqh a knowledge .irouU, I doubt na^iDalrii^jiMiflls&imfttia 
imporitanlTtqnestMin whkh baa lately eQgi^;ed ^ .aMeu^q of 

two of tb^owt dtatiitguished eompemtmnmi^A^mi»t» miFfm^t 
yiz^whotb^r there exists apy tealogy Jbettnee^ th^ gajaefeal plap 
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of artmbgom^nt in the organa ^ TertdbvalAd^ aifd iboto c^*ah^r- 
^te^mited aniraals? «rhifi»tt;i»whtehfir,iHtMig'tht'l«Mer,:U^^ 
ii»a»y 'orderoirfiiiiflyy veBonfaling iBCHre thfiiotbei9tbtn)thO'T«rtet 
I»i«ta9< widoh'&vdis tbe <tOQb&ctiii|( liak be^fOD tW fliiiqdw mA 
iDOve ^oooojiidated dsBs afsmwalt. Tb^ f«w obiemiitWiiilr iiribidl 

^gemnabaoqiumitiEiDee wi4ih the fdietioaifaa oC devtibpuiw^ fa«3F? 
«tf6wiy kdd thefoundstktt of ikfe knowlodge^' aoA.htferpomted 
iom^ some GuriouB and mterestkigpQABt^ ^ xiiBemblMcenlMitwdQii 

.ir»n(einrd and ai^ertebidlimimaK 

^^mSiatkywsa previously bdieyjed -Id ^exfft#v> » .... t. iv 
^f ¥i. Dumg the devebpotent/of ianiy o? Itev e gtebmteAjaDfr 
malsy JUS tbe geraunadi^ apeokj pasasvfi^in ilbe form of a ^jrafmUr 
^auissy jft'wliith itiSmtmakea itsjeppearance^to tbe^aUtQtofftoi- 
iNryd ift ivbich wa^penedhie the rude, flktetfihet of ttij]irintfpd 
org^syted igmdually aasmnes the^itiore perfe^ fbmr of ^tias 
difitridgi>tlk.frQiiit]Madiilt4^tbe«Bin(ud makes ;& fft^mi-ttasM- 
.:tioQfiivMn> a shmfldt^t^ a moFe conpiusatedt >orgfaiiiEa6oiu />HfiKie 
.hasr apisen the o^^tikm^ iloltiidKKHittnon Mmtm§ pbfBicAogisla^iiiat 
%tfi^foetU8y atiavery soet^sGi^e perbd lifTits^^^devebprneout^assiii^ 
^beforni olfiome^ftBiiiialiirferibr lo^itib iheipenfectm^fkilstihic- 
^ tuirei' Fnatn fehe^anidQgy^ which we haireialreadif stated tofiid6|tthe- 
4weei]|:.di0 inodd of deisekipment of difEsreottofdsfft oCt(rei!tel^^ 
>itok(iQl%^Dd>&oai the gradual oianner itt ivMcb the^coiiqiHhifan 
-ofiikeii strfK^tureis iaereased, as well^s froni> tb^ vesemfalaisce 
(i«eH' baown to esbt in^the geBeraiphm of tkciirfcoiiitmlctioi^^at 
'^l dmmsfKatsly he appof eot tbat tbe ftsotus cif the Ugberombnrs 
nf these ainmak must resemble, at different suocessire periods, 
^to/ a' oi^itaiil; extent^ the adult meinbera of (he^loivseir oinbrs ;:(hut 
'<a8^tbi>periods;«t^hioh all' the organs corvespond are » not tthe 
^ samey tbe f^esembhiBoe Jinu8t.be considered as hnperfect^! tatid' is 
TiBore' apparent in Tespiedt to p^ticular ovgans than t6 ge&eiial 
.talMMlurei^ Ifooy differences exist b^weei^ tbeorgariiaatkn»bf 
v; jveslebratied aQd'aivei43ebrated animals^ of so impcNtantra. stature 
i^aatd render tanycpiDparison such as that just noticed 'iva^^^utf and 
unsatisfactory -at any period of the fostai development . o^- 
V> VII* In regard to^ the formation of tbe'heart^tt vebtesrtobe 
' * Bee Btnrdach*8 1»hysiol B.'ii.' RaLhke's and Forchhammer's obslerv'ations 
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HlflMMied-by the ohBenfdiixms pvemiqsty rdated^ ifaat^(ktf(thit 
drgim cdBsisttMat'fifSt^ in idl "TeffteiofWCiid ^anhBale^ of tudm^e 
m^iiibmklotiB tubev' fioroiliig a^ ocnibitiiMitioQ, and 'conneoted' mA 
ibe venoui and artorfal vesseis. fUL, Thn tube of the heart w 
ktPiaiBisky mtoaied on the lower ismkI aifteriot side of tbe oesofduit. 
gils. ^4 ^he blood'at firet ei(i«er& dii9 tube towards it& posteriflT 
extifeiiiMy^ and oil tibe left side^ the bodyyand issues at the lao- 
MkiirM$?^refii)ty, and towards iflie right side. 4di, The ehaxigieB 
trhiehxihe tube undersea in its^ gradual toaverdtin into the heart 
nf'tbe^nii}, are, to-a ccitain extent^ the saiiieyorat least ai»k)go«s, 
in all the orders dfrertebt-ata/fith. The aui&le and bulbed tbe 
aoftflt ate Separated ficomthb ventricle by a constrietioii ii'the 
paries of the tnb^ Sih^ A taivature takes pkoe tn-die tube^-ikoas 
to bringi t^edievita two extremities, or to make^dve: auricle and 
bolbiof^ this aorta' 'applroadh one another ; ' tins eurvatute bein{g 
suoH, that 'die ^utide is always situated behind, or radierdbcive 
MieteimibleB^ 7th, Iii&A^sandbatr^udnai^tbefbrinoifthebe^ 
''iffi]ayrfected^ thewn^^lebfoinnes'^rerjrtUdciand niueeular^ ihe 
aikHele is dilated^ and^i^es arefononed near the apertures,' while 
Ifais^orglMt TemiiiB8ti^li[Ae-and« jundividedf orwhiie'tberbkbd 
JwUeb tf liters h is^ropcJledllinsiiglrtt isingleTesseh ' 6th, lo litards, 
oi^itpents^' dnd tardos, while the salne or anaiogoaiB ofaai^ges take 
^'pko^hr^this general TstnukOre of the heart, in the strebglbaad 
jtUckheBsrof its parietes^' or in the relative posirion of its part% the 
• ea^ie»of this orgBLtk are moreor ksseompktely dtrided/ sb as to 
. sefnuMe< 'the blood whidi passes through it into- more thaU 4Mie 
'8tiroan;-l]K auricle Mng divided by the formation of a; sep- 
tuan advaadfig from above downwards, the ventricle, by a! parti- 
dbn wfaSoh rises froai the apex towards the base. 9thy The heart 
lof iiiirds and mammalia is seen to undergo the same subditiaon, 
ahd the right and lef^ cavities conummioate for some period of 
. fatai' life with one another ; but^ ill these animals,^ the -partitions 
by ^hfeh« the attricdes aad ventricles are separated becoitte-cdan* 
7))ele, atrdno longer leave -any opening ttom the cdvittescm-jone 
' side of theheart into those of tbeodi^. lOtb, In mammalia^ the 
growth of the s^um, in the interior et the ventride, is aeoom. 
panied by the fbnnation of *« notch or constriction on die out- 
side, by which the apex of the heart is rendered doujble for a 
fimc. ll^b^ At the same time^ m the higher reptiles, birds, and 
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nMtnmftlia) thebulb of Hb^ ma^ it dio 4hMed, so'M to ambk 
eclcb of the vdomclea to ^0««iMiilicAt» with tbot** v<«wte «o^ 
vfnGo irtiieh they pvofyel Miift bimd diu^ttg^ cbe wbole^ lifiew 

VIII. We have seen; tiuit) IB tiie ^ariy rtagf <rf d^c iftpn » o » l» 
tlHSre i» a miiform dUpoMtion bf ihe gr^ot^r uritridi ttrUfik» ia( 
«K the ordei*8 of Mertebmt^lattimids, thmigh tib^ d^t^imoci of 
tb^de vesneb is by liie m^eoks tb^ Moie tethttt whicb «ci«U pet^ 
iMnemly. The tut^riesarittUg Arodi the bulb of ibe aorHiyiiiKl 
eoBoeeled with the respiiMrtibry eijgAiM of the moky hinreiiMii 
chiefly referred to, a$ nffo^dNg one of the most iKffQArhiLbleies; 
tMpifes^ this uniformity Of ^K^poskk^ kv^be' ine^ft ^4be^f{iU 
tiidi> «nd of the variety o^iniO(rfb«nto^<lii^^ieh'tbq^lt^^ 
dumlg their conyersion imo the peroument i^rudt Wl4 ^ ' • t > , 

IX. We have seen that, hi att i^enebvated m^mW the wMrl^ 
iotestinalpart of the tube is eaeompaaMl by feuvor 4^* 
paifd g€ arterial vessek, formed by «he subdivkioi^ <ef %i^$$^ 
eending aorta, and' thlit these tessqls, after p(Msiqg roond UiQ 
€MopbagU8, unite agaiii with one another above thi« t«bf^ ^nil 
below the vertebral eolondn, to form the doiMi aown^ 

• X It has been seen, that, in tfie \owt9 oquAtio animalsi gilii 
b^eome develop^ akmg the eo^ree ^f parts ol ibHe 'V0«^tt# 
while in the higlier bit air^reatbing afUmals^ after being soii#H^ 
posed 'as to ifi^heate slightly the appeanmet of gtt}s, thei^tv^dset^ 
are gradually converted into the systemic and puhnODio n^mAfi^ 
by the processes of enlargement, partial obtH^ratiOil, sepaWlw» 
Ice. Though the general phenoniena ooeuhring durtttg thi» 
trausSomiation of the artenes ip tlie neck, are awdogous- in^ 
aU vertebnated animals, there ai^ certain remarkable differ^ 
enoes respefting the ot^iterati<m of some^ And tjie permo^' 
pene^'dT others of these vessels, in varioos species 0! no^iftaliir 
\^ In cartilaginous fishes^ aH the brancbiiil divimn^ of t^^ 
norta remain permanent to form gills, undergoing^ vi^ 19 Wi^ 
subdivision fn . these organSt so as to be o^qve^^ into bttan^ 
cMal arteries and veins. ^. In osssous fishes^ five -pdraof 
branchial ai«hc9 are alsot^iserved in the foetus, bill only fiMiroC 

^ It appears pfobable tliat there are five In kH vert^brated asihiatd, e^ 
eefrtdng the laoiprey, iii^rxlatf» mid iOiae others. Baer hss endesvo4rs4'4e 
ftenncmsUato thif ia lli^ cswa^ o«i ihl^^ aul^i^t i|i tim 7ib vo}« qf t)ie ftdfi9B^i, 



Digitized by VjOOQ IC 



in the Fc^Imx of Vertebmied Animah- STS 

Ihaae rcmsm lofoite t^fgUls^ tbariofilct^or. \mng p(urt}^tqbKteff^ 
lElcd»^ve$ rbeoUrthf lootaof t^^^m^olid ^nrb^, artery. 1^34 In 
batrachia; ipe)ba{v« m^^ ^hert) i$r,«.gJBiidu«l Uranmtion i\p$m 1^ 
tiixuaU$f^^^ ftibes ^ that of ^e bigll^r reptiles, Thei^gilb in 
Uie balraicbia are^ during sof^e. period of their exiat^ice) :de4 
telQpfdj4l«iig.tfaMe Qourse^tor lixw p^rtkiular paru of the braot 
eUal arches^ m whkh; as in^^she^, ipioutely subdivided hram 
dbialATti^es and teins are fyrm^t^i but thea^ last (p-aduniUy 4i&i 
i4)fiiiQr, afid iQore or fewer of ^e^fH^itiv^ bi?ancliial vessels re» 
ift^n.;.>ay lilt the batraic^ia wMh.peri^'dnfUt tails, the aorta t^ 
fehne^ «i» in the ftfl^a, by the uis^qu pf tb^ whole. f(»jirbiw« 
cl^ifdiAi^hes. OD ea<^ side^tha pulni^nary avitery ari^iog fropi tkn 
posterior . afeh ; b. w]»\ei in the . batracbia without tails, ^^ tin 
tbeifj^^ only one branchial vessel remains on each side, id* as 
fOjform^he right and left roots of the aorta; and the^ pulmonary 
iQ:itein)r» /vrhich in the foetus was f^veo oflT from tbo pi»terioir 
brlan^yd an?h, appearet.tQ sfmngfr^MH X\m aortic root itself* ia 
iou^eqaeiice of Uie obKta^ation oC the posterior part of the^a^sb 
communicating' \rilb the: descendiiig aorta* 4, We have -see^ 
Atajt tWQ bfiapcltfal arches. aIsq femain .entire in the saurian gnd 
^doQ^ui. reptiles; but in these, as well aa in idl the othep 
9i)imi^& in which the ventricular part of the heart is more or Ie6» 
divided in the progress of development, the pulaionary arteriea 
-^^Ibnyied, as, in baitrachia, by the posterior braacbial arch— rare 
i$(i|Mirated iro» the aorta and its branebes ; each of th^se sets o£ 
iBessekQommuaicating directly with its proper ventriculai! cavity^ 
thi In J^s, the second pair of aj^hes, and the fifth arch of 
the right side, are wholly obliterated without giving rise to any. 
bi^iebes. The first and third form die. arterisB innominat^e oc 
qarofiid lamd subciavian arteries oo both sid^, the communicat-. 
in^ b^anobea between these aroh^ and the roots of the aorta^ 
b)ias^:oUtteffated at an early period. The fourih arch on the 
right side alone remains entirely pervious durii^ the whole oC 
Hfe, mid forms the proper trudk of the aorta from wlnebithe 
iaoQEmliiataB springs The fourth arch oa the left, and the fifth 
01) the right slde> unit^ in a common root, give rise to the pul. 
monary arteries. These arches remain> pervious till birth, 
fanning the ductus botalli or arterial ducts leadiitg from the 
right ventricle into the aorta. 6. In n^upomidia, nearly the same 
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changes take place in the transformation of the anterior arches; 

biit the at)rta is formed in ihetn by the fourth arch on the' left 
srde, this Vessel descending dh the left side of the teso^aglisJ 
The fourth arch on the right, and fifth 6n the left i^de, apjp^Af 
16 give rise to the pulmonary arteries. In the mammalia, th^ 
ductus botalli is fordied, not as iH birds or lizards, by the per. 
ntanence of the posterior part of the pulmonary arches, but by 
a communication which remmns in the bulb of the aorta between! 
th^ roots of the pulmonic and systemic trunks *. Thus it is 
^fdatned how the aorta of birds corresponds with the right root 
of this vessel in lizards, and that of mammalia with the left ; 
thearteria innoifiinata of the left ade bring first given olff in 
btrds^ while, in mammalhi, that on the right sfttings first irom 
the aorta. . ' ^ *''[ 

"XI. trom these observations, it appears that it is errcmeous 
to cotnpare the single heart of fishes or batrachia with the i^lit 
slide or pulmonary* cavities of the heart of higher animals^ 
They are siiniltir, it is true, in tliis respect, that they both prol 
jljbl' the Wood into a rcSpiratoVy organ ; but' the relation of thiel 
gills dfflfers Widiely frotn that of the lun^ U> the heart' ; and'^it 
irbbld be ^mbre'^ correct to domparie the single heart drii^es wi^ 
iJife' Whole heart oPtlie higher animals though dwided|^ot''wiife 
tfiis brgan In the early st^iges of their ftetal development.' '^ ^ 
'' Xlf. IVa have had an opportunity of observing, that as freasl 
eend in the series of vertebrated ahimals, the processes 1]^ whi^ 
tes^^nktibn is chtried on in the foetus, become gradually more 
flind yotexromplicated. 1. The^ova of fishes are deposited ilxiA 
develbped in the same medium in which the adult animal caont^ 
iitiei!^ to'live: cl in osseous fishes, the blood is exposed to th^ 
idfliifencferbl the respiratory medium on the sac of the yott; 
(fc. fl^nd in cartilaginous fishes both on the yolk sac, atid fn exter- 
ittd gflls.' ^. I'he ova of batrkchiah reptiles are deposite<i^ an^i 
become developed in water; while the animal, in its adult stalfce, 
Infeaithes atr. The blood in the larva or foetus of these animal^ 
'fe aJteridfti^ by nieslns of a ydlk little developed, anci by i^k- 
ternd and internal giHst and in' the animal arrived at 'm^tturity, 
hf means of Iung% and a large urinary bladder or attantoisil 

• There is an approach to this form in the structure of the vessels lising 
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tera^ion of the blood, .^hich i^ exposed >,a3 in the previous classy 
on the yolk and allantois, — ^membranes very highly developed, in 



the larval state, as in batrachia. The operculum is developed 

frpm the posterior part of the lower jaw, and this part, as well 

branchiostegous membrajie, appears to be intimately coii:. 

with the lingual bone or the lateral branches of the 

V. The observations related above, seem to shew that the 
lungs, though they receive their vessels from bmnchial archef, 
which, during some period of foetal life, are distributed on gilla 
or analogous parts^ cannot with accuracy be compared to these lat- 
ter organs, as has been attempted. The lungs, it has been shewn^ 

* Making exception in these, as well as other animals, of such as become 
developed in the body of the parent. 
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are developed bn the Ictntt AAt 6f the oesbplmgtifl, bat fbejr do 
not a{^ear to be formed by a process 6r dirertictilam firom the 
btestfftal tube, as obsenration shews that they are tiotfaoUdKr 
when first fonaed, and tliat a cavity exists for some time itt 
their interior, widkiut its commtmicatiDg wiA the h61Id# of^e 
mteistiHe. 

In concludon, I may state, that. In the preceding page^, I* 
have endearoured to give as short, and at the same tim^ ad acr* 
^rate, an account of the subjects treated of as their difficulty,^ 
and the obscurity which stiil hangs over many facts ccxiti^t^d 
with them, have enabled me to do. 

In many parts I have stated only those of the facets whf^h 'a^-r 
pear to be most probaUe, judging tf them either fboiri 'the Ma- 
tions of others to which I have had access, or by observatio^i* 
which I have myself made in confirmation of them. Ill* select- 
ing the drawings which have beefn given, I have always chosen 
to (iopy the delineation of bthers, when I found that they teyrte^ 
adfilled suffidentfy accurately the appearances related. 



-Siiioe writing the above, I have had an (qjportunity of «i?^' 
ing, in the Number of the Annales des Scia!»ces NatureBes(fef" 
Sqzitember last, the fourth memoir by M. Serres on Tran^en-' 
daital Anatooiy , in which this atethcnr treats of the Law of Sy m« 
metry and Conj^mction in the Vascular system of vertebrate ' 
ammala. >* 

In that memoir, M. Serres relates some minate observatioftM " 
which he has made on the deveki{»nent of several parts of the*' 
vascular, system, froisi whidi he has been led to describe* "^ 
origin of sornecf the principal arteries cS the body, in a man^ 
ner ^ffereift^ i^am that genevaltf received by tiies^ who have ' 
vmis^^&fi ofk: ^w subject^ and to* form the ooadusionj that -atf^ 
jingle arteriei^ situated in the me<Jban plane of the body, ate it 
£rst double^ that tbey are formed by the union of twove^ic^ 
andtbat th&^^ Duality of arteries tepads to Unity from:wittici^ 
inward^ by the laws of fommtion from the circumfer^ce'td the ' 
centre^ or <^ symmetry and conjuik^aon.** . 
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The priQcipal arteri^ wkiek M* Serpen de^cribfis #s fof^aiad 
>apl uffited in the n^annar alluded to are tbe Aorta, tke cArterifi 
ibasili^iaaQd Anbcaria pidlo^a c^:«bri, md the UmlHUcal ^rlerjes 
ki the funis of the aliaotois ; and he adduces in suf^rt of hk 
icondusigai tol^servajti^ns oia <th^ steuctureof these arteries ia the 
foetus of birds and mammalia at an early stage of its advanee- 
tment, in cases of miJformation, and in the deferent c»:ders of 
ifertehrated mumals in their adult state. ^ . ^ 

In speaking of the formation of the aorta, M. Serres refers to 
^e obs^vatton made by the gneat^ number of those who have 
'i^tei^ed minutely to the development of the chick (more espe- 
cially by Pander, Beitrage zur Entwiekelungsgeschicht^, l^p^ 
§ 13. pi viil), that, towai'ds tte 60th hcmr of incubation, .the 
«orta of the cMck coinsists of two vessdb quite separate /com 
one an<^her, in the abdominal part tsi the vessel where k^v^as 
off the arteries of the vascular area. 

At this p^od, the abdominal part of the endbryo ccoimstA 
simply of the rudiment^oy vertebral column incloang the spinal 
cord, of the lateral thickened parts of the serous layer of the 
genninal memln'ane whidi form die plates of the abdomen^ 
and of the commencing intestinal iblds on the lower surface,*-^ 
which parts are situated nearly in the same plane with the hori* 
Z(q;Mialip«rtH»f {the geraanal imembrtne. About ^-nnddie^f 
tbi&pan of ^fae eBQvbiy^, the two allies of the va$cukir area 
are seesi prqeeeding from it to the transparent and vascular 
areas^ while. the aortic liranchets^ with which they o^siBsunicfl^^ 
lorj^ two. parallel vessels, ettuated pne tm each nde of the mtdtu 
ments of the vertebrae, and extending from the part of thebods 
opposite to the ventricle of the heart, where they Mfe jc^ittd in- 
tot^ne triutk, to the end of tbe tslil. 

.^ih Pander andtM. Serres have gtVen the nane of UhUmUn 
G^t0'theiartev^ of the vasoular area^ a tsiroiimtenc8'whidi«has 
in £pme laoeasmye t^ided to obscure thek descriptimi of ^Aen.^ 
B|nder||indeed|«forgettiiB^ that the proper mmtsBicail arteries, dis^ 
trijl^iited iofn, the (lUantcxis, are produced from the pelvic portions 
of the aorta, at a period o^aicferabfykter than tifee vessels of the 
an^.s^pposf^ that die only difference betw^n Ae strudture 
of the^torta ior t|)e CpotujS^ and* that m A4^ sididt dninaali-conmta 
in the greater height at which /the ^ivibion ofttfais tosM intolh?' 
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iliac arteries takes place ; but this, it is obvious, affords no ex- 
planation of the circumstance, that the arteries of the vascular 
area c^ the yolk, (forming as their more recent and appropriate 
name of Omphalo-mesenteric implies), continuations of the intes- 
tinal arteries, are each of them given off bj a separate branch 
of the aorta. 

IV.. Serres has also observed, that, between the 40th and 00th 
hours, or immediately after the circulation of the blobd has com- 
menced, the trunk of the aorta is double in its whole extent, 
from the place at which its branches spring from the bulb of the 
heart to the end c^ the tail ; and he affirms that it is by the 
gradual union of these two vessels on the median line that the 
single aorta of the adult is formed. 

Baer, the accuracy of whose researches on development we have 
so often had occasion to admire, had also directed his attention to 
the state of the aorta in the eariy stages of incubation, but apjtau 
rently without the same success. In his history of the devdop- 
ment of the chick (Rupert. G^n^. d^Aoat. et de Physiol torn. & 
p. 7^)9 he informs us, that the two vessels into which the ren- 
tricle of the heart propels its contents, towards the 40th faour^ 
having passed round the anterior partx>f the intestinal tube, 
and proceeded some way along the inferior surface of the ver- 
tebral column, probably reunite after having been separated for 
a certain space. He says, that this union cannot, however, be 
eattly shown at this period, because these vessels, on arrivii^ 
below the vertebral column, appear to lose their parietes, and 
their contents are too transparent to enable us to trace Aeir 
course. He adds, that their union can, however, be easily de- 
monstrated before the end of the second day. 

These remarks of Baer, and the circumstance that M. Serres 
makes no allusion in his description c^ the primitive double 
state of the aorta, to the existence of the ten branchial sobdi^ 
vinoQs of this vessel discovered by Huschke, Rathke and Baer^ 
and described at p. 64. of this essay, and that he has given us 
DO mCormatioQ on the means he employed in making this very 
difficult investigation, have made me think the repetition c^ the 
observations of M. Serres necessary, in order not ouly to io«i 
quire into their aocuraqT) but to ^deavour to point out the rew 
lations of thetwo aortic brjGuiches described by M. Serres, to the^ 
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dorsal, ropts p( the aorta. formed, b^ the i^nion of the brjjpchjf^ 
9rche3 on each side of the intestine. ..,,:,,. 

JFroqa the very cold state of the weather at t}i^ tijoae ^,p^ad^ 
these observations, I found it very difficult to keep th?, QhicJ^ 
oiive on the field of the microscope, and to observe the circula- 
tion of the blood going on, at the early stage of advancemf qt 
necsessary in this investigation^ and I was obliged to h^ve re- 
cQ^irse to the plan of malqng transverse sections of .the fjoetus ^i^ 
the whole length of its body, in order to ascertain the,struptur^, 
of its v^sels,— a, mode of observation by no means, easj^, b^jt* 
Ojg« which ^brds most certain and satisfactory results. In tbi|^ 
Qmpner». I have been enabled to confirm the general .feauUs 
stated by M. Serres in regard to the double state pf the ^pf ta,. 
in ^^^|y stagjes of the. development of the foetal bi|;d- , , , - 

.Xn the cbick, at the 36th and at the 40th hours of incuba- 
tio;> ♦, or a little before and immediately after the circulation pf. 
the blood commences, I have seen two vessels rising from the 
bfilb of the heart, winding, round the anterior portion, of the 'v(i^ 
te$tipe» and continuing to descend along the body of the foetus,, 
parfillel to but sqmrate from on.e another in their wl^ole jlengt^j*. 
Tbes^ ye98eb are situated below the spinal marrow^ aqfl, pn 
each 9i46pf the chords dorsaJU^-}-, or part afterwards occMpied. 
hif the bodies of the v^rtebrasv Xhe omphalo-mesentei:ic arte- 
cipB ai;e giveti off £rom. these vessels considciv^ly higher, ^t this 
t^w^«(,a later period, ^pd at firgt sight appear to be the only, 
branches <^tinued from the ^rtic vessels ; but on minute ^xa-'^ 
n^jnttiqiiy two other speller ve^seb may be s^n^ si^u^i^d be- 
tween th^ ojQ9pha]o.we8epterics, and descending spm^ Jittle ,way 
below the place wh^e these l^ter .art;eri^ p^s off inW tbe.vas- 
($ular. A^eii :. to^vards the tail of the embryo, these two. conti- 
x^mitimB of the j^ortia vessels seem to lo^ ^^emselveff in a Jl^ge 
v^pattt space l^ft between thC;ya^ci|Iar .l^yer.of the gefmiuai 
ip^mbran^ and the chords dorsalis. ,,.,..-,,, 

,In the dM«k 4t the 48th or ^th,hours,,or a^ 4ie.pex3od.wben 

• In inetitkming^ t^ hours of inbubatioa, I statt Ibd |»fliM,'iwt aoo^rd. 
iBg|jta.,t^e tim^ oc^up^d in the incubation of the individual foetuses &n- 
^jed, but according to the state of tneif advancement, and the genettil pe- 
riods idopMbj'BaeryPlvvott and Dumoy^Ltt) -^ «... 1 

- TTh^ ChotAt 4oi«alis,^M called by Ba^, e o w ap o wl gfadftB fmiiipB (o 
the srimitive atoeali of the cicatycicula ; it ig a small dense cord, situated im- 
mediately below the spinal marrow. 

JANUARY MARCH 1831. T 
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the circulation of the blood is now completely established on the 
vascular area, but before the second set of vrins have appeared, 
I have found the two aortic vessels united for a considerable 
space in the dorsal region. This imion seems to commence in 
the back, nearly opposite to the auricle, but I have not been 
able to ascertain the precise period at which this process begins : 
it gradually extends backwards towards the tail, so that, at the 
60th or 65th hour, the whole of the dorsal and part of the ab- 
dominal aorta is one tube, as far as the place where the omphalo- 
mesenteric arteries are given off. The omphalo-mesenteric ar- 
teries, being shortly after this partially united, appear to arise 
from one stem. 

On the fourth day, the whole of the two abdominal portions 
of the aorta becomes united, as far as the region where the pci*- 
manent division of this vessel takes place : here the vessels re- 
main separate, and furnish the umbilical arteries or vessels of 
the allantoid membrane, which now begins to be developed-,— 
these being tlie first considerable branches of the iliac arteries 
which are formed. 

While this union of the dorsal and abdominal portions of <fte 
double tiorta takes place, the two vessels arising from the bulb 
of the heart, of which the aortae formed at first the continufl- 
tion, do not, like these, become united into one trunk, as the 
observations of M. Serres would lead us to believe. I have al- 
ready described these two vessels ♦ as the first pair of bran- 
chial arches, the posterior parts of which form the separate 
roots of the aorta to be found in the chick on the third and 
fourth days of incubation ; these roots being also joined at this 
period by the four other branchial arches which appear succes- 
sively on each side of the pharynx. These roots of the aorta 
and branchial arches, we have already remarked, do not become 
united to one another, but undergo other very remarkable 
changes, by their partial enlargement or obliteration. Parts 
of the first branchial arches ^ve rise to the carotid arteries in 
all rertebrated imimals : while the proper trunk of the aorta, or 
at least its ascending portion and arch, is produced from oth^r 
branchial vessels, and the roots into which they are joined ; one 
or more of these serving to form the aorta, according to the 

* See page !!57, &c and figs. 20, 21, and 30. in the last Plate. 
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class of animals in which the transformation occurs. In Mam- 
malia, the aorta is formed by the permanence of the fourth 
branchial arch and the aortic root of the left side ; in Birds by 
that on the right ; in the greater number of Reptiles by one on 
each side ; in the tailed Batrachia by three or four arches on 
each side and by both roots ; in Osseous Fishes by four ; and 
in the Sharks, Skates, &c. by all the five pairs of branchial ves- 
sels and the two roots which are to be found in the early stages 
at ^velopment in the foetus *, 

The dixcavery of the double state of the dorsal and abdomi- 
nal aorta in the very young foetus, made by M. Serres, must, 
however, be r^arded as very interesting, not only as it points 
oQt a very angular change, little attended to before it was inves- 
t^ftted by this author, taking place in the median arteries, but 
also as.it seems to afford an explanation of some varieties in the 
placeof junction of the roots of the aorta, and in the origin of 
the Goeliac, mesenteric and other arteries, whidi occur in several 
tribeB of reptiles. 

The observations of this author in regard to the uniop of the 
douUe arterise Ba»lares and Callosae, will be read with equal in- 
terest, as well as several curious facts mentioned by him respect- 
ing the union of the principal venous trunks, and the varieties 
of ^stribution of the vessels in the umlnlical cord in some 
mammiferous animals. A. T. 

Dee. so. ISSO. 
« See Figs. 1. 9. 11. 14. 15. 19. 20. 30. 35. 39. in the two liuit plates. 



ERRATA. 

Pari 1. page 304, line 35, for takes read take 

307, ... 9, ... fig. 17 Bg. 16. 

320, ... 9, ... 20. do 20. c 

326, ... 17, (tfier Band 9 add (from Baer) 

2. ... 96, ... 15, <i0fe (figs.2.&3«> 

3. ... 267, ... 6, /or branchial rffiu2 brachial 

... 13, ... prominent. ... permanent. 

'AiiheJw>iadd(hefoaouHn§noie: 

In the page above, the fimnation of the Ductus axterlosus in iwnmm»lia 
has been described in the manner in which Meckel supposed it to take place ; 
but since writiifg this description, I have made some obiervBtions on the 
foetus of the sow and sheep, wnidi induce me to believe, ^Ipnff with Burdach, 
that the opinion of Meckel is incorrect, and that the single ouctus arteriosus 
is fi>rmed m these and other mammiferous anhnds in the same manner as one 
of the two ducts which eodat in birds and some reptiles, viz. by the perma- 
nence of one of the branchial arches. The fifth branchial arch on the Im side, 
(marked W in % 39 of last Plate), is the on^ whlc^h appears td give rise to 
this communicating vessel in mammalia. 

T 2 
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Analysts of a potverful Chalybeate Water from Vicar'^s Bridge, 
near Dollar in Clackmannanshire, By Arthur Connell, 
Esq. F. R. S. E. Communicated by the Author. 

JL HIS mineral water was first, I believe, observed in the ooume 
of last summer, and has excited considerable interest iu the 
neighbourhood of the place where it is found. It has been 
much used medicinally by the common peo{de of the vidnity ; 
in all probability ki many complaints for which it was v^ry ttl 
adapted. It has, however, been found benefidal, when eso- 
ployed with a due regard to its great strength, in some.of.tbpee 
diseases for which iron is of advantage ; and it has now made 
its way to other places. 

The water is described by my friend Mr Tait, who sent to 
me a portion of it for analysis, as being found in those mines 
or excavations from which clay ironstone is obtained at Vicar'^s 
Bridge. The excavations are worked out in beds of a kind of 
shale which contains the iron-ore ; and the water forms sepamie 
pools on the floor or pavement of the several compartments, of 
the mines. The beds of shale probably form a part of the 
coaUstrata of the neighbourhood, although I have not had mf 
opportunity of examining them. The general appearaooe of 
the water of these several pools is described as being much the 
same, although the solutions are supposed to differ somenirhat in 
strength. That sent to me was conceived to be the strongest 
impregnation. 

The colour of the water was a dark red. Its taste strongly 
astringent, with some acidity. It reddened litmus paper. Its 
specific gravity at 62° F. was 1.04893. This high state of con- 
centration constitutes its principal peculiarity. The above spe- 
cific gravity is considerably greater than that of sea water ; and 
exceeds that of any other natural saline impr^nation of which 
I have read, either in Great Britwn or in foreign countries, with 
the exception of the water of the Dead Sea. 

The action of reagents was as follows : With respect to those 
reactions, showing the presence of iron, I shall be a litde par- 
ticular, with the view of determining the state of oxidation of 
the iron. 
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' The ^rto-prussiate of potash gave immediately a very dark 
blue precipitate ; and when much diluted, the sulpbo-cyanate of 
potash produced a red precipitate. These reactioiis of course 
were due to the presence of peroxide of iron. 

Recently after the water had come into my possession, it gave 
with ammcmia a dark olive precipitate, becoming reddish by ex- 
posure to the air. This reaction showed that some protoxide 
of iron accompanied the peroxide. After it had been kept some 
weeks in a corked bottle, it gave a precipitate with ammonia 
which was reddish-ydlow on first falling. With the red cya- 
Buret of iron and potassium, a blue or greenish-blue precipitate 
fell, either immediately or after a short time. The action wiA 
this reagent continued much the same, even after die water had 
ceased to give a dark-coloured precipitate with ammonia. These 
appearances also showed the presence of protoxHe of iron. 

The infusicm of nutgalls produced a very fine deep blue, in- 
dicating the presence of peroxide of iron, or rather a mixture of 
the peroxide and protoxide*. 

When the precipitate by ammonia was boiled with caustic 
potash ley, the alkaline solution, examined by ordinary means, 
showed the presence of alumina. 

After precipitating by ammonia, filtering and concentrating 
considerably by heat, oxalate of ammonia indicated a little lime. 

When the oxalate of lime had been separated, and the liquid 
again concentrated, carbonate of ammonia and phosphate of 
soda showed the presence of magnesia. 

With muriate of baryta, the water, even when considerably 
diluted, gave a precipitate; showing abundance of sulphuiic 
acid. 

When a little of the water was preciptated by ammonia, and. 
the clear liquid considerably concentrated, sulphate of silver 
caused a slight muddiness, and after a time a very slight pre- 
cipitate collected, which was dissolved by ammonia ; indicating 
the presence of a minute quantity of muriatic acid. 

The constituents of which we have thus found evidence are, 

* So great is the concentration of the water, that the resulting mixture 
is of sufficient consistency to constitute a writing ink ; and it has been usad 
by several persons for this purpose, at least when a little gum-arabic has been 
added to the mixture. 
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peroxide aod protoxide of iron^ dumina, magnesia, lime, sul- 
phuric and muriatic acids. In the course of the fottowing an»« 
ly^, minute quantities of one or nKire alkalies will also.a[^)ear. 
The proportions of these ocmstituents weise determined in the 
£rilowing manner : 

(a) 3 cuInc inches of the water weate eviqMM*ated to drjmets in 
a jdathiuijn crucible. The reddish-grey residue weighed 45^1S 
grains. 

(b) S cubic inches were precifntated by ammonia. The pre^ 
d{»tate was dissolved. in muriatic add, and the solution digested 
with excess of potash. The oxide of iron, after being separated 
by filtration and ignited, weighed 1&64 grains*. 

(c) The alkaline solutic»i, by supersaturation with muriatic 
add, and predpitation by carbonate c£ ammonia, afforded 1^93 
grains of alumina. 

(d) The liquid which bad been precipitftted by ammonia in 
(b) was omcentrated by heat, and oxalate of ammonia then added ; 
the precipitate was collected, caldned, andbeated with cai'bonate 
of ammonia ; 3B grain of cadbonate of lime was thus obtained, 
equivalent to .195 of lime; 

{e) The liquid separated firom oxalate of lime wifts eraporated 
to dryhesB, and the residue caldned. A white saline mi^s was 
obtained,' which weighed S.06 grmns. It dissolved in water, 
except a fefw flocks, wfaidi, after ignition, weighed .02. 

(/*) The filtered solntion was predpitated by acJ^tate of bio^ta, 
and after the sulphate of baryta had been sepiarated by filtration, 
the scdution was evaporated to dryness, and the residue ignited. 
The ignited mass was treated with water. To the liquid, after 
being separated from the undissolved matter, muriatic acid was 
added. It was then evaporated to dryness, and the matter ob- 
tained i^distolved in water. 

(g) This solution, by spontaneous eVaporatioi^, gave a residue 
exhibiting a very small quantity of teitiute cubes or square ta- 
bles, evidently dtber common salt or chloride of potassium. 
After the removal b/ttlcohol of a A^iniite quantity of deliques- 
cent matter which accompanied it, and subsequent ignition, it 

* It n^talned s^very s^ght trace of magnesia^ wbicb had teen tlirovn down 
by the ammonia. 
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weighed .OS grians. On examiDtng its aolutkm in water by 
muriate of platinum, it appeared to contain both soda and potash. 

(h) The matter left undissolved by the water in/" was treated 
with dilute sulphuric acid, the solutioa filtered and evaporated 
to dryness ; and the residue ignited. Kedissolved in ¥rater, the 
solution gave, by spontaneous evaporation, a quantity of pris- 
malie crystals, having the appearance and all the properties of 
sulphate c^ magnesia By subtracting from the weight* of the 
si^e mass in (e), that of the substances itfterwards separated 
finsm it, we get 8 grains for the amount of the solphato of 
magnesia*. 

(«) 8 cubic inches of the water were precipitated by muriate 
of baryta. The sulphate <^ baryta after ignition waghed 67.9S 
grains, equivalent to SiSLSSt grams of sulphuric acid. 

(k) 3 cubic inches ot the water were precipitated by ammo- 
nia, and the liquid filtered and concentrated by heat to nearly one- 
third of the (M-iginal bulk. Sulphate of rilver was then added, 
which caused a slight muddmess, but no immediate precipitate. 
In two or three days a little diloride of silver had fallen, wfaidi 
was collected and ignited. It then waghed .05 grain, equiva^ 
lent to .0126 of muriatic acid. 

In 8 cubic inches of the Viear^s Bridge water we thus have, 



Oxide of iron, (b) and (ej^ , 


laaa 


Alumina, Tc^ 


1.95 


Magnesia, (h) , , . 


1. 


Lime, r*'; . . . . 


.195 


Soda and pota8h,t (g) 


•014 


Sulphuric aidd, rO • 


nm 


Muriatic add, a; . 


.o>« 



42.651 

• I have thought it uaoecesMr J in making the deduction to ce«i(mte th^ 
residue of .03 )si(g)9M a sulphate, hecause it stiU retained a trace of deli- 
queaeeni matter, aad also a minute quantity of alkaline sulphate* which had 
escaped deo(Hnposition bj the bary tic salt 

f For the reason stated in the above note, I have thou^t it better to com- 
pute the amount of the soda and potash from the quantities neoeasaryto 
saturate the muriatic add, with which th^y were plainly in combinatioii, 
than from the residue of .03 grains Udcen as chkHrides. The rarifttion is not 
greater than about .005. 
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Of these oonstkuents the muriatic acid is saturated by the 
fdkalies. The other bases are therefore uDite4 to sulphuric aad y 
and afcer. saturating the alumina, inagnefioa and lime, there re. 
main 16LS09 of sulphuric add, wliich must be uiMted with oxide 
of iron. This quantity, it will be observed, is nearly equol to 
that of the oxide of iron itself. The iron, it appears from the 
action of reagents which I have detailed in a former part of the 
memoir, must be partly in the state of peroxide, aiui partly in 
that of protoxide; the former, however^ constituting considerably 
the larger proportion, as is evidif^t from the colour of the water 
and from the effects of these reagents. I think it most probc^l^^ 
that, when the water is in a quite fresh state, the base is the 
black oxide of iron, or, more correctly sji^aking, the constituent 
atoms of that oxide, which are S atoms of peroxide + 1 atom 
of protoxide; and that the salt has arisen from the gradual 
and partial peroxidation of a protosulpbate of iron. Indeed^ 
many of the leading characters of the water are those given by 
Gay Lussac^ and Berzeliusf as belonging to a solution of the 
black oxide in sulphuric acid. Such are the. dark pcecipitate 
with ammonia, the fine blue with nu^alls and ferro-prussiate 
of potash, and even the natural colour of the water. Supposing 
this oxide to exist in the water, the ratio of the base to the acid, 
it would appear, ought to be as 14.5 (2 at perox. + 1 at pro^ 
tox) : 15 (8 at sulphuric acid). J 

• Annales de Chimie, Ixxx, 166. 

^f Lehrbuch der Chemie, ii. ^3b. 

X BerseHus (Lehrbuch der Chemie, ii. 736) has deaeribed a red salt found 
in the copper-mine of Fahlun, in Sweden, the constitution of which, both as 
regards the nature of the base, and the relative proportions of base and acid, 
seems to have been analogous to that of the salt of iron contained in the 
Vicar's Bridge water. It occurred in the form of large stalactites, composed 
of small transparent crystals, and mechanici^y mixed with sulpihate of mag- 
ne^a. Berzelius states, that he found the base of this salt to be the blade 
oxide of iron (eisen oxjd oxydul), and the acid to contain twice the oxygen 
of the base. It would seem, however, th^ the combination could not have 
been in atdtaaic proportion, if the base was strictly the ferroso&rric oxide 
and if the oxygen of the acid wis tjfwiU^ twi^ that of the base. The nearest 
• approach to that ratio in an atomic combins^tion would be 9 : 4. This is the 
ratio of the oxygen of 3 atoms sulphuric add to the oxygen of 1 atom pro- 
toxide, + 1 atom peroxide, which is Berxelius' vieiv of the constitution of 
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In this view, therefore, the oxide of iron actaally found is a 
little in excess, a circumstance which may, to a certain extent, 
be owing to partial peroxidisement of the ammoniacal precipi- 
tate, by exposure to air. In proportion as we assume the re- 
lative quantity of protoxide in the water to be less than that in 
the black oxide, the ratio of the base and acid will approach 
more nearly that of equality. When the water was evaporated 
to the consistence of a sirup, I found that alcohol took up hardly 
any of the residue. Neither did it cause, when added to the 
water, any precipitation of protosalt,«»circumstances which may 
perhaps arise from some degree of chemical union existing be- 
tween the salt of iroii and the sulphate of alumina, and inter- 
fering with the solubility of the persalt in alcohol. 

Were we to assume the peroxide to be the true base, and the 
protoxide to be accidental or insignificant in quantity, the salt 
would then be a persulphate, composed of 1 atom base + 1 atom 
acid. But the common red persulphate of iron is well known 
to be a sesquisalt. 

I shall content myself in the circumstances, with simply uniting 
the quantities of oxide and acid actually found, which cannot, 
in any view, give a result very far from the truth. 

In 3 cubic inches of the water we thus have, — 

Persulphate and protosulphate of iron, . . 32.869 

Sulphate of alumina 6.283 

Sulphate of magnesia , 3. 

Sulphate of lime, .473 

Common salt und muriate of potash, . . . .096 



42.651' 



An imperial pint of 34.659 cubic inches of the Vicar's Bridge 
water therefore contains, 

the e%9en oxyd ojfpdul^ his atom of peroxide being twice the weight of that of 
Dr Thomson. The salt contained water of crystallization, and was soluble in 
* that liquid ; and as it was accompanied by sulphate of magnesia, its solution 
would, in that respect, also resemble the water under consideration. It of 
course proceeded from the decomposition of pyrites of the mine. 

* 3 cubic inches of the water weigh about 814 grains. Hence about 
19 parts of it contidn 1 of solid matter ; or it contains more than 4 per cent 
of solid matter. Sea water contains about 3 per cent, saline constiitiients. 
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Persulphate and protosulpbate of iron, 379.13 

Sulphate of aluminay .... 72.58 

Sulphate of magnesia, . 34.65 

Sulphate of lime, . . . . 6.46 

Common salt and muriate of potash, .8 



492.72 



And an imperial gallon contains,— 

Persulphate and protosulphate of iron, . ' 3037.84 

Su^ate of alumina, . . 580.84 

Sulphate of magnesia, .... 877.80 

Sulphate of lime, .... 43.68 

Common salt and muriate of potash, 2.4 



3941.76 

There seems little doubt that this water proceeds from the 
decomposition of some description of shale in the vicinity of its 
site. Whether the shale in which it is actually found is capable 
of affording its constituents by di^ntegration, I do not know, 
not having yet obtained any specimens of it. Both proper 
alum-slate, and various shales of the coal-formation, afford, as 
is well known by decomposition, saline products appearing some- 
times as solutions, and sometimes as crystallized salts.* 

* Dr Thomson has analyzed a chalybeate from the neighbourhood of Moffat, 
somewhat analogous to the present in (xnnposition, although greatly inferior 
in strength, and wiiich he conceives to proceed from decomposed alum-slate 
(Glasc Med. Jour. L 129). Its specific gravity was 1.00965. Its colour red. 
In an imperial gallon it contained, 

Persesquisnlphateof iron, 591.085 

Sulphate of alumina, 112.756 

Sulphuric acid in excess, • 5.202 



708.953 

The hair salt of the coal-strata of the neighbourhood of Glasgow was found 
by Dr Thomson (Hist, of Chemistry, p. 104) to consist oi^ 

1 atom protosulphate of iron, 
H atoms sulphate of alumina, 
15 atoms water. 

Constituting a kind of alum* Its solution in water would afford an aluml- 
Aous chalybeate, which by exposure, to a^ would become more or lest per- 
osidiaed, unless ^he chionk^l imiOQ of tlM^ salts of iron aod alumina should 
prevent that prooiss* 
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ObservcUions on the History and Progress of Comparative 
Anatomy, By David Ceaigie, M. D., &c. (Continued 
from page 162.) 

Section II.— 7%c Middle Ages to the Revival of Literature, 

JL HE death of Galen, which took place at Pergamus in the 
dOth jrear of his age, and 19dd year of the Christian era, may 
be regarded as the downfall of anatomy in ancient times. After 
this period are recognised scarcely mOTe than three names deserv- 
ing mention in the history of anatomical science, those of Ori- 
baaus, the friend and physician of the Emperor Julian the 
apostate, Theop^ilus, chief of the imperial guard of Heradius, 
and Meletius a monk, the author of a treatise De Natura et 
. Strtictura Hominis, 

The unsettled state of society during the latter ages of the 
Roman Empire, was extremely unfavourable to the cultivation 
of science. The weakness and decre{Mtude of the imperial ad- 
ministration after its trai^sference to the East, demonstrated by 
the formatkm of turbulent factions, diverted the^ attention of 
mankind from literature and philosophy to the more brilliant 
game of ambition and political intrigue. Even the introduction 
of Christianity, by condemning to execration all the monuments 
of pagan genius, s^pears to have exercised a pernicious influ- 
ence on the progress of sdence ; and the sanguinary persecu- 
tions of which it was made the pretext, tended in the most re- 
raarkable manner to extingui^ science, and emlntter the exist- 
ence of its few remaining votaries. The Cliristian sect distin- 
guidied by the name of Nestorians, Imd signaliz^ th^xiselves 
in the course of the 6th eentury by the cultivation of philosophy 
and medidne ; and had founded a school at £dei»a, taught by 
able infi^roetors, and among others a physician named Stephen, 
wdl known as the medidal adviser of Haroun al Raschid. To 
tbeee unlocky .enthusiasts, however, the rigid <$rthodoxy of 
Theodosius II., Zeno the Isaurian, sxid Justinian, proved fatal ; 
and they wem compelled, after much pers(seutioii, to abandon 
Edessa. From the dth to the 8th century, the empire, divided 
by internal disc<»rd, and assailed <m every side by ihe rude bar. 
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barians of the east and north, presents a scene of ignorance, 
crime, and barbarism, utterly incompcttible with the cultivation 
of science ; and the knowledge possessed by a few scholars was 
scarcely sufficient to enable them to write bad nienK>irs of the 
passing events. In such a state of society, when the art of 
healing professed by ecclesiastics and itinerant practitioners was 
degraded by the grossest ignorance and superstition, it is not 
wonderful that anatomy was entirely neglected, arid that no 
name of anatomical celebrity occurs to diversify the long and 
uninteresting period commonly distinguished as the middle ages. 

Nor can the anatomists look to the Arabian physicians arid 
naturalists during this period with better hopes of success; 
Though several of the learned Saracens eagerly cultivated the 
knowledge of natural history, though they were anxious to dis^ 
cover the virtues of various plants, studied alchemy, and made 
several bold experiments on the human frame by the earthy otf 
metallic salts, anatomy was never cultivated practically by thefny 
and the little knowledge which they possessed was derived froitk 
the writings of Aristotle and Galen. The Koran denounce as 
unclean the person who touches a corpse, human or ammat; 
the precepts of Islamism forbid dissection ; and however disi 
tinguished in medicine were Al-Rasi, Ibn-Sina and Ibn-Rosdi^ 
the Razes, Avicenna, and Averrhoes of European authors, 
these prejudices prevented them from acquiring the most im- 
portant and fundamental principles of their science. Abdolla* 
tiph alone, the annalist of Egyptian affairs, admits the nece^^ 
sity of personal dissection. But the influence of a ^ngle in^ 
vidual is of little avail in stemming the torrent of national pre^ 
judice. It is a singular proof of the pernicious influence of re- 
putation, nevertheless, that the nomenclature and distinctions of 
the Arabians were long retained by European anatomists, till 
the revival of ancient learning restwed those of the Greek phy* 
sicians. Thus the cervix or nape of the neck is denominated 
nucha ; the diaphragm is named meri ; the umbilical region, 
sumen or sumach; the abdomen, myra^h; the paritoneuQ^^ 
svphac ; and the omentum zirbus. 

The Saracens were indebted for their htereary and sdenlifie 
celebrity not to their merit, but to the ignorance and compara-^ 
tive rudeness of the Europeans. As soon as the wealth and in^. 
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dependence of the Italian States created a love of knowled ge 
schools and academies rose among them in rapid succession ; 
and the Arabian teachers and writers, though long after 
quoted, began gradually to be neglected and forgotten. Among 
the new European Institutions, that of Bologna, already cele- 
brated as a school of literature and law, became no less distin- 
guished in the thirteenth century for its medical teachers. At 
the commencement of the fourteenth century especially, it was 
fortunate enough to possess in Mondino de Luzzi a teacher un- 
der, whose auspicious zeal anatomical science was destined to 
rise (xom the ashes in which it had been buried. By demon- 
bating the parts of the human body in two female subjects in 
the year 1315, and repeating this course of instruction on the 
body of a single female in the course of the following year, 
Mondino has obtained the distinction of being the founder of 
^ue anatomical knowledge in modem times. Though his name 
is more closely connected with human than with animal anatomy, 
it is nevertheless important in marking an era in the history of 
the science. The greatest defect which he shews in common 
with the writers of these times, is hi^ servile attachment to Ga- 
len and the Arabians, by whose exotic nomenclature his descrip- 
tions are defaced. He died, according to Tiraboschi, in 1325. 
Mondino divides the body into three cavities (ventres)^ the 
upper containing the animal members, as the head ; the lower 
containing the natural members ; and the middle containing the 
s{Aritual members. He first delivers the anatomy of the lower 
cavity or the abdomen, then proceeds to the middle or thoracic 
organs, and concludes with the upper, comprising the head, and 
its contents and appendages. His manner is to notice shortly 
die situation and shape or distribution of organs, and then to 
mention the disorders to which they are subject. The perito- 
neum he describes under the name of siphac^ in imitation of the 
Arabians, the omentum under that of zirbus, and the mesentery 
or eucharua as distinct from both. In speaking of the intestines, 
he treats first of the rectum, then the colon, the left or sigmoid 
flexure of which, as well as the transverse ardi and its connec- 
tion with the stomach, he particularly remarks ; then the cacum 
or mwiocuhu ; after this die small intestines in general, under 
the heads of Ueum and Jejunum ; and latterly, the duodenum ; 
making in all Ax bowds. The liver and its vessels are minutely, 
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if not aoctmitely examined ; and the cava under the name chilis 
a ccMTuption from the Greek m^ah, is treated at leogtli, with the 
emulg^ts and kidneya. Hia aMloiBy of the heart is accurate, 
and it is a remarkable fact, which seems to be omitted by all 
subsequent authors, that his description contains the rudinieBts 
of the circulation of the blood. ** Postea vefo versus pulmonem 
est aliud orificium ^enm arterialis, quae portat sanguinem ad 
putmonem, a corde ; quia cum pulmo deserviat cordi secundum 
modum dictum ut ei recompenset, cor ei transmiiiU sanguinem 
per banc venam, quae yocatur vena arterialis, et vena quae por- 
tat sanguinem, et arterialis, quia habet duas tunicas ; et habet 
duas tunicas, primo quia vadit ad membrum quod existit in 
continuo motu, et secundoquia portat sai^uinem valde subtilem 
et chokricum.^ The merit of these distinctions, however, he af- 
terwards destroys by repeating the old assertion, that the left 
ventricle ought to contain spirit, which it generates from the blood* 

His osteology of the skull is erroneous. In his account of 
the cerebral membranes, though short, he notices the principal 
characters of the dura maier. He describes shortly the lateral 
ventricles, with their anterior and posterior comuOj and the ebor 
void plexus as a blood-red substance, like a long worm. He 
then speaks of the third or middle ventricle, and <me posteriQr^ 
whidi s^ems to correspond with the fourth ; and describes the 
infbndibulum under the names o£ lacuna and emboion. The in- 
ferior recesses he appears to have omitted. In the base of the 
organ he remarks, first, two mammillary caruncle^ the origins 
of the olfactory nerves, which, however, he overlooks ; the oj^Uc 
nerves, whidi he reckons the first pair; the ocukMOU^ulaCi 
which he accounts the second ; the third, which appe^ws to be 
the snxth of the modems ; the fourth ; the fifths ^vid^tly the 
seventh ; a sixth, the nervus ffogui; and a sev^th, which is the 
ninth of the modems. 

Notwithstanding the mvaopresetMdoioA into wbidi this early 
anatomist was betrayed, his bode, which' has been illustrated by 
the successive commentariea of Adnliini, Beraigier, ^jud Pry- 
aiider, is valuable, and fi^rflied fct at least a century th^ texl> 
book of all die anatomical s^idda. 

Mathew de Gradflbus, a native of Gradi,a town in Friuli 
near llfflan, aild Professor of -Medicine at Pam, dteMaguished 
himself by composfa^ a seiiesi of ti^tjaea mt the anatcnny of 
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various parts of the human body. He is the first who applies 
the name of Ovaries to the ovoidal bodies placed in the folds 
of thie broad ligaments of the female uterus, and considers them 
as receptacles of ova. This opinion Steno afterwards adopted 
without acknowledgment. 

Similar objections to those already urged in speaking of M(hi* 
dino, apply to another anatomist of these times. Gabriel de 
Zerbis, who flourished at Verona towards the conclusion of the 
fifteenth century, is the author of a system, in which he is more 
anxious to astonish his readers, by the wcmders of a verbose and 
complicated style, tlmn to instruct by precise and faithful descrip- 
tion. He recommends tlie dissection of animals, and especially 
the monkey. He is superior to Mondino in knowing the o^adeni 
nerveSf and he recqgnises the vascular structure of the testicles;. 

Eminent in the history of the science, Alexander Achillini 
of Bologna, the pujnl and commentator of Mondino^ appeared 
at die close of the fifteenth century, and, as Professor of Medi- 
cine in that University, attracted by his celebrity numeroua stu- 
dents from every part of the world. Though a follower oi the 
Arabian schod, the assiduity with which he cultivated anatcnny 
has rescued his name from the inglorious obscurity in which the 
Arabesque doctors have in general slumbered. He is known 
ib the history of anatomical discovery as the first who described 
the two tympanal bones termed malleus and incus. In 1503, 
he shewed that the tarsus ccHisists oi seven bones; he redis- 
covered the .^>fmr imd infundibuium i and he was fortunate 
enough to obsarve the course of the cerebnd cavities into the 
inferior comuai and to remark peculiarities to which the anato^ 
Bdists of a future age did not advert. He mentions the orifices 
of the duets afterwards ^described by WbartcHi. He knew the 
ileO'<»oal ^ve ; and his desoriptioQ c^ the duodenum, ileum, 
and colon, shews that be was better acquainted with the site 
and diqfiodtion of these bowels than any of his predecessors or 
laonteitqpcmuries* By representing the urochus to be hdUow, he 
skews that he had examined it only in. ike foetus of the lower 



Immediatdy after^ the science boastfp of one of its most dis- 
tii^uished founders. James Berei^r of CarfH^ in the Mode- 
nese tmitory^ was professor of anatopy and surgery in the 
university of Bologna. His first eouirse, he is represented by 
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Sprcngel to have delivered, in 150S, in the palace of Albert 
Pio, lord of Carpi, to the body of a pig. From the testimony 
of Tiraboschi, however, it appears that this could scarcely be 
denominated a course of anatomical lectures. Albert Pio, who 
was at once one of the most learned men, and the most liberal 
patrons of science of the day, had formed the resolution c^ study- 
ing anatomy ; and as this could be done, in these times, on the 
bodies of pigs only, he availed himself of the assistance of Ber- 
enger^ who, as the son of a surgeon of Bologna, was known to 
be adequate to the task. It appears, therefore, to have been 
merely a course of private demonstrations to Pio and some of 
his friends. Afterwards, however, Berenger, who appears to 
have had a decided taste for anatomy, cultivated the art with 
extreme assiduity ; and though professor of surgery in the Uni^ 
versity of Bologna, occupied himself mostly with dissection. 
Though unlike his predecessors and contemporaries he dissected 
few animals, he was most assiduous in the study of the struc- 
tiM*eof the human frame, and he declares that he dissected 
above an hundred bodies. He is the author of a compendium, 
of several treatises which he names introductions (Isagogae), 
fmd of commentaries on the treatise of Mondino. Like liim, 
he is tinged with the mysticism of the Arabian doctrines ; and 
though he employs the Grecian nomenclatore in general, he 
never forgets to give the Arabian terms, and often tises theiA 
exclusively. In his commentaries on Mondino, which constitute 
the most perspicuous and complete of his works, he not only 
rectifies the mistakes of that at^atemist, but delivers mitiute^, 
and, in general, accurate anatomical descriptions. 

He is the first who undertake^ a systematic view of the sevc^ 
rri textures of which the - human body is composed, and in a 
ptieHminary commentary he treats snccessivdy of the anatomi- 
cal characters and properties of fat, of membrane itt general 
ipemmctdus)^ of flesh, of nerve, of viMus or fibre (Jilnm)^ ti 
ligament, of ^newor taMbn, and of muscle in g^ettil. H^ 
then proceeds to describe with conad^raUe predilidn th<^ tausdes 
of the abdomen, and illustrates their site and connectiofffS by 
wooden cuts, which, though rud^ are isj^rited, and fi^^ir^ihat 
anatomical drawing was in that early age begititiihg to be tm- 
derstood. In bis account *of the peritoneum^ he admits only 
the intestinal division of that membrane;^ and is at* some pains 
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to prove the error of Gentilis, who justly admits the museular 
di^on also: In hid acoount of the intestines, he stales the 
l^gth of the canal to bQ 13 Bologna ells : be is the fiiist who 
mentions the yennif(»iii process of the. caecum ; he. romack» the 
yeWow tint cpiQmuiiicated to the jejunum l^ the gall-bladdei:; 
and he recognise the opeoipg of the oomuson biliary duct into 
the duodenum (quidiom porus^portans chokramy In the ac- 
count of the sfi^mi^^h, he deperibes the several tissues of whidi 
that organ is composed) aAd which, after Almansor, he repre^ 
sents to be three, and a fourth from the peritoneum ; and after- 
wards notices the rug€B of its vUlous surface. He is at oonai« 
derable pains to exphun the organs of generation, and recogu 
nises the communicaticMti of the arteries and veins in the body of 
the testicle. In^is account of the anatomy of the foetus, whidi 
is long and minute, he allows only one umbilical vein, and re. 
presents the Urachu^ as an impervious chord, evident proofs that 
he had cpn^pared them with the foetus of the lower animals* 
He was the first who recognised the larger proportional size of 
the chest in the male than in the female, and conva*sely the 
greater capacity of thfe female than of the male pelvis. In the 
larjrnx he discovm'ed the two arytenoid cisirtilages. He gives the 
first good description of the thymus, distinguishes the cA)lique 
mtuation ol the heart, describes the pericardium, and maintaina 
the uniform presence of pericardial liquor. He then describes the 
cavities of the heart ; but perplexes himself, as all the anato- 
mists .of that age, about the spirit supposed to be contained. 
The aorta he properly makes to arise from the left ventricle; 
but confuses himself with the arteria venaMs (pulmonary vein) 
and the vena arteriaKs, the pulmonary artery ; and he further 
demonstrates the existence and operation of the tricuspid valves 
^l the right ventricle, and of the sigmoid valves at the beginning of 
the pulmonary artery and aorta, and allows only two ventrides se- 
parated by a solid impervious septum. His account of the bniiti 
is good. He gives a ipipute and dear description of the ventricles^ 
remarks the corpus striaium^ and has the sagacity to perc^e 
that the choroid plexus consists of vdns and arteries; he theil 
describes the middle and third vefntride, the infunditmluin of 
lacuna of Mcmdino,, and the pituitary gland ; and lastly, the 
passage to. the fourth ventricle, the conari^m or pmeal gbik); 

JAinrABr— MARCH 1831. u 
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and the fourth or postericnr ventricle itself, die relatmiB of whicN 
he studied accurately. He rectifies the mistake of Mondhio i» 
to the olfactory or first pair of nerves, gives a good account of 
the optic and others, and is entitled to the praise of originality 
in being the first observer who contradicts the fiction of the 
wonderfiil net {reU mirabikyy and indicates the principal £vi. 
sions of the carotid arteries. He numerates the tunics and 
humours df the eye, and gives an account of the internal ear, 
m which he notices the malleus and mcus. 

While Berenger was thua advandng the interests of true ana- 
tomical knowledge in Italy, it is a singular example of the slow- 
ness with which knowledge was diffused at that time, that the 
naturalists aad phynciaas of Frmice and other countries^ were 
in the most profoimd ignorance ot the progress of the Italian 
anatomists, and betrayed the most supine indifference to the 
brilliant career of their Cisalpine neighlx>urs. Paris indeed ap- 
pears at this time to have possessed one anatomist, who, with 
suitaUe means, had both the capadty and the desire to improve 
tiie science. But the prgudioea against the dissection of the 
hmnan body prevented him from availing himself fully c^ ther 
information whidi he derived firom the animals which he dBs^ 
seeted ; and John Gontlner ci Andemach is chiefly distinguish- 
ed as a teadier^ in whose school some of the first anatomists of 
the succeeding age had acquired the elements of the science. 
In this school Vesalius, Eustachius, and Fallopius, afterwards 
so celebrated in the history of Italian anatomy, studied ; it is 
b^ved, with some probability, that from Gonthier, Rondelet 
derived hk taste for animal anatomy ; and the circumstance of 
his being the instructor of Midiad Servet^ whcmi he ranked 
next to Vesalius as an anatomist, is snficient t^y entitle him to 
an honourable place in the history ci anatomy. He seems to 
have dissected few human bod&es, and to have confined his re- 
seardbes chiefly to those of the fewer animals ; and in the course 
c^ these he appears to have recognised the glandular body 
fdaced in die middle of the mesentery of carnivorous animals, 
and which he erroneously named pancreas. It has been since 
distinguished by tiie name ci pancreas AselRi. 

From the time of Mondino^ ' Achillini, and Berenger, who 
w^re professors in the University of Bologna, the rise of the 
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I adbool of anatomy may be dated The celebrity of their 
teachars gave BologBft a d^siee of pre-emineiice which she re- 
tained for ages, and which was weQ suppoirtfid by the talaits of 
Vesalias, Arantiucs and VarolL 

The appearance of Mondino and Berenger exercised a most 
£EiTOurable inBu&aee on anatomy, both human and animal. Pre- 
vious to their time, the practice of teachers was to deliyer obscure, 
unintelligible, and often imaginary accounts c^ &e parts of the 
human body, with comn^ntaries on the descripd^ins of Galen, 
and illustrations derired from the bodies of dogs, pigs, and 
the common domestic animals. Even Berenger, as we have 
seen, though professcnr at Bologna, is recorded to have delivered 
his first course of anatomy cm the body of a pig, ia the house 
of Albert Pio, lord of Carpi. Of this unpropitious systan of 
instruction, the effect was to distcHrt and misrepresait human 
anatomy, while animal anatomy was cultivated on so limited a 
scale, and with such perverted objects, that, instead of utility, it. 
was (NToductive of much injury. By Ir^moving the superstitious 
pr^udice agmnst dissecting human bodies, the true structure of 
the human frame began to be better understood and more dili- 
gently studied ; and curiosity prompted anatomists to enlarge 
their ooncepticms of animal structure by the comparative inspec- 
tion of the same organs in the lower animals. Iii this manner 
Michael Angelo Buonarotti, the celebrated painter, dissected 
both human aiui ammal bodies, and compared the portion and 
relations oi the muscles in both ; and^ at a subsequent period, 
we diall find that Bondelet, Goiter, Aldrovandus, and Fabri- 
dus ab Aquapendente, applied it in this manner witii the happi- 
est effects. 

In France, tiie pr^udices against the dissection of the human 
body were so strong, that although p^missicm to dissect the hu- 
man subject had been granted at Montpellier in 1376, there is no 
proof tiiat it had come into general use for more than a century 
and a half after that period. It is, indeed, cme of the charges of 
V^udius against Dubois, that a human body was never seen in 
his theatre; that die carcasses of dogs, and other animals, were 
the materials from which he taught ; and that, unless Vesalius 
and his fellow-students had assiduously collected human bones 
fhun the Innocents and other cemetmes, thqr must have been un- 
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able to acquire the first [HuicipleB of the aoence. Though 
Dubois is iept««ented by Ridan to haw the merit of beingrdv 
first to dissect the human body in France Ws eondipet and gp. 
neral character ^ve confirmation to sevetal of the diaiga <* 
Vesalios. AWgotcdand indiserioinatcadmirationof thewcriM 
of <3Jalen made bimwAstituAe the inteipretatini of the doerip- 
tioBS of that author for actual demonstratkn ; and it is easy, to 
trace some of the bold contiwfetianB with wUkfc he wjdied ia 
ororwhelm Vesalius to his confidence in Qs^ in pppontiaa to 
truth, «nd tahis jedou^ of Ae rising tdenls of that aoatomisk 
This conduct w» extremdy penriiiow both to human andto ana* 
mid anatomy ; and when it waaafterwaids seen that VesaliiiBwa» 
in the right, the reputation of Dubois ad&red, and the diaaao* 
iion of dogs and pigs became U»e subject of nficule and cootempt 
0n this account, the few obsewations which Dubois made m 
the ligaments <rf the colon is die afw and oA«: animab, poaacas^. 

Httk-ralfK. ' , , ^Eui 

A much more honouraWe character is due to ChaiksEaeWWi 
a younger brother of the eelelwated printer, and son ta:Jbmy, 
who latinized the femily name by the dastical appeUatiBft of 
Stephen (STif*»^); Though sprung of a fanrily rwhose dasnori 
taste hak been their greatest diitinctioti, Etienne ««i»«*^ 
charged ^h the ser^ itnitlrtWB of the Galeman anatomy lAiA 
Dulwis betrays. This originaHty enaWed Wm tb recdgmse 4te 
interarticular fibn^artlhiges of the temponMuammiUaiy «d fe 
moro-tibial articulations^ sewal of the ligameiits^ the vaJrwrf 
the veins, which he denoo^nates apop%«# twwnwi, and^to* 
ffistinguish the pneumogastric nerve from the great «ymp?AB- 
tic Though his knowledge of the brain is inferior to tb«*- 
of AchilHni, his researches into the structure of the nervous sy^- 
temateneitheriinprofitablenor inglorious; andthecircnmsia^: 
<rf demonstrating a canal through the spinal chord, which has 
escaped the notice nit only of his contemporaries, buth.>*u««. 
sors till M. Senac made it known, is sufficient to enttUe himjo- 
a respectable ptace among the list of anatomical obaavm. He 

is not much known as an anknal anatonnit ; but the feet now 

mentioned shows that he dissected the lower animals, m whiA 

only, and in the humaiv fortua, this canal is distinct. - ^ 

It is painful to think that so much merit was u«able to-afiflnl 
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Etknne immunity from the fanatical sevmtyof the times. His. 
tranquillity was disturbed, and his pursuite inlerrupted by tbs 
Gfqpreasive persecutions in whiehth^ reli^us opinions involved 
the &mily ; 4iBd Charles Etiemie di«w Uie jiast breath of a mi^ 
seraUe Ufe in a dungecm in 1564, 

While anatomical sciaice was in this languid. state in France, 
a great revolution was effected in k» favour by the exertions of 
a y wng Flenm^j whose appewpssace forms a oonsjHcuous era in 
ks histcNry t Andrew Vesalius, a native of Brussels, after acquir^ 
ii^ at Louvttn the oordinary dassicai attainments of the day,began 
at the age of 16 to study anatomy imder the aixsp^es of Dubois. 
Com»on sense quickly taught him that Iktle Anatomical knowr 
kdge was to be obtained from the ccnnmentaries of Galen, ftmjl 
Ae diBsectkHi of dogs and pigs only ; and the difficulties with 
which the culuvalaon of bumim anatomy was encompassed in. 
Fnmee, made him look to Italy, which Mondino, Achillini, and' 
Berenger had already rendered distinguished ; and in 1536 we. 
fiod him at once zealously pursuing the. study of human and 
aonnal anatomy, and requested, ^e he had attained his 2Sd year, 
t0 demonstrate publicly in the University <^ Padua. After rc^- 
■laiBUig here about seven years^ he went by invitation to Bdog- 
■a, nd soon afker to Pisa ; and Vesalius^ daius professor in thifee' 
mdVendties, appears to have carried on his anatomical investiga- 
tionsand kaiructiotis alternately at Padua, Bologna, and Pisa, 
ki tbe course of the same season. On this account Vesalius, 
though a Fleming l^ birth, andtmined very early in the French^ 
seliool, belongs as an anatomist to the Italian, and forms one of 
diotilbistmus^^luie of teachers, by: whom the» anatomical reputes- 
4on of that country was in the ^teehth century raised to the* 
gffat^t eminence. 

(tf the services <^ this distinguished aaatomist it is impossible 
in thb short sketch to communicate an accurate idea. Though 
Mondino and Berenger preceded him in teaching anatomy from 
the human s^ject, and in publishing treatises derived from per-^ 
acmal dbservation, Vesalius is entitled to the merit of compoiung 
the fi]^ comprehensive and systematic view of human anatomy. - 
By his enemies he was- accused of undi» reverence to Galen, and 
depart'mg most wipldy foam the metibod and description of that 
MCtomist. But at present wc ase mAcT' sci»*y that he departed 
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80 little, and that on every occaaion be finds it'requisite to make 
apologies for dissenting from the oracle of antiquity. 

Bemdes the general accuracy whidi he has hitroduced nito ana- 
tomical descripdon, he vmfied the dbserration of Etienne on the 
valves of the hepatic vans, described the vena axygOBy and disco- 
vered the canal which passes in the foetus between the umbilical 
vein and vena cofoa^ since named die diiuiim venoms. He de- 
scribed the omentum, and its connexion with the stomach, sple^, 
and cdon ; gave the first correct views of the structure of the 
pylorus ; remarked the small mze of the csecal appendix in 
man ; gave a good account of the mediastinum and pleura ; and 
the most ccNnplete description of the anatomy of the brain yet 
advanced. He appears, however, not to have understood the 
inferior recesses ; and his account of the nerves is confused by 
regarding the optic as the first pur, the fifth or trigeminal as 
die third, and confounding the seventh or lateral facial, and the 
eighth or auditory, under one head as the fifth. 

Though the efforts of Vesalius were in llie highest degree fa- 
voiutible to the culdviation of human anatomy, they tended to 
throw discredit iuid contempt for some dme on animal anatomy, 
whidi was henceforward dther abffiidoned or pursued only in a 
languid and ineffeotuid manner. The example of Vesalius was 
indeed followed by numerous emulous compedtors for distincdon, 
some in Italy, others in France. In 1548, Cannani of Femuti 
publidied his valuable engravings, and contributed to rectify the 
noticMis (^ anatomists on the muscles. Ostedogy at tlie same 
time found an assiduous eultirator in John PhiHp Ingrassias, 
a Sicilian physiciaD, idio, in a learned commentary on the os- 
teology of Gralen in 1546, corrected numerous mistakes, and 
gave several accurate descriptions frcnn the natural objects. Of 
these his accounts ci the q^enoid and edimoid bones are excel- 
lait examples; and if Eustachiusand Fallopius at the same dme 
described the third tympanal bone termed stapes, the latter can- 
. didly allows to Ingrassias the merit of discovery. He knew also 
the mastoid ceUs, the two fenestra die chorda tgfmpani, the se.. 
midrcular canals, and the cochlea. Fcht this mmute acquamt- 
ance with die organ of hearing, and espedally for the discov^y 
of the stapes, Ingrassias acknowledges he was indebted to his 
dissection o! the heads (d oxen and other large animals. After 
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he had disoovenid dbe Ixnk laliiieae, he reeogmied Uip the tym- 
panum oT the hunan body* 

Id the meao Isme^ the citjr of Moo^^elUer had the honour of 
poiiemmg a phjr^icbm who aalt d^ first example of the systenaT 
iie npfdlftoaik^ offoo/lamy Is tnodern times to illustrate and rec* 
iify jooQb)0ioal knowledge Trained in the adiocd of Grontlner, 
from whom probably he imbibed his love of animal anatomy, 
wd dei^^ neid fo the vfritings of Aristotle, Atheiwus, and 
Oppjaq, WiUlam Bonddet^ though bred to the profession of 
nedfamr^ faamfeistfed the gi^test zeal fi>r acquiring an accux»te 
i^H^whigei^ the structure and peculiarities of animals. Yet 
th^ philc^ophieal neader may be surprised to find that the in^ 
divMiMl wbp bad jtidgnient enough to undertake to illustrate 
zoology by niea«s <^ »)Qjtoi|iy» and who is f lulher distinguished 
m the Ibimderof the watomiivil theatre of the University of 
JVfigintpdlier, epiild be d^etned a me^ sulgect for the buffoonery 
of Rabel^s. Aristophanes bad the talent to exhibit to the ri- 
diipi^le of the AtheniimS} the only individual to whose philoso- 
phical i^structiotts they were indebted for forming two of the 
ablest characters of whom their history can boast. The Aristo- 
phanes of the sixte^ith century, though endowed with a coarser 
w^eii^f had ingenuity enough to amuse hb readers, by exhibiting, 
under tii^e fictitious name of Ro^idibiiis, an anatomist and zoolo- 
^st, whose services to science must convey a very contemptible 
o^nion both of the author of this foolish piece of humour, and 
of those to whose amusement it contributed. What rendered 
this ridicule so much less justifiable, if ridicule can in any cir- 
cumstances be defended, is, that Rondelet appears to have been 
a qmet inoffensive person, too assiduously and exclusively de- 
voted to his professional and scientific pursuits, to provoke the 
spleen or displeasure of any one. 

Rondelet appears to have been rather unsuccessful in early 
life ; and it is recorded that Botegari, a wealthy Italian, who 
had married the rister of his wife, and whose marrii^ was 
childless, shared with him his property during life, and bequeath- 
ed to him the residue after death. A more honourable, if not 
more desirable drcumstance was, that the Cardinal de Toumon 
soon after appointed him his physician ; and the frequent jour- 
neys which Rondelet had in this capacity occasion to perforin 
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into Italy, enabled him to spend much of liia time in diat coim- 
tiy, and to procure much of the sootomioaland soologioal infior- 
mation with which hia History of Fidbet aboonda. It appeals 
even that hia subsequent appointment (1565) to die pnodbssor* 
ship of jnedioine in the UniTerstty of Montpellier, did not pie- 
Tent him from atiendiiig the Cardinal, and collecting matcriala 
for aoology and aootomy. 

The principal work ci Boiiddet is Us Natund History of 
fishes, published at Lyons ml65\ in ^hteen books ; and it 
is TiduaMe in ^^vingnot only the zoological, but nradi of die 
anatomioal histcHy of these animals* The first four books of 
this work are devoted to the explanation of die principal exlop- 
nal and anatomical characters of fishes* In the eleven scKceed- 
ing ones he desmbes moafe than SOO spedes of fishes, and 
though in the number of genera scyeral dumges have take& 
place since his time, he has described at least 190. The si3&- 
teenth book ccHitains an account of thiee species of turtle, and 
an interesting sketch of the cetaceous and anqMinous mofnma^ ; 
and in the seventeenth he describee several genera of mcUMm 
and crus(acea. 

From this arrangement of his subject, it may be seen that 
Rondelei employs the term^A, in a sens^ too extensive; fiid 
indeed he seems to have included under this denominati(m every 
living inhabitant of the waters. It would be unjdst, howev^ 
to his anatomical knowledge, to represent him as confounding 
them all under one gaieral head. He has drawn ^ accii- 
rate and distinct line between the fidies properly so mmied, ot 
those which breathe by gills, and the ichthyoid or fish-Kkeani^ 
mals, which breathe by lungs ; and he repeatedly takes occasion 
to point out the resemblance between the anatomical structure of 
the latter and that of the other MammaKa. 

It would lead me much beyond the limits within whidi I 
must confine this sketch, were I to give even a general account 
of the valuable researches of Rondelet. A few points onfV, 
which may shew his talent for observation, I shall specify. In 
the first nine chapters of the third book, he considers the general 
characters of the head, eyes, ears, mouth, snout, jaws, teeth^ 
nostrils and lips, and tongue and palate. He then exannnes 
the win<Jpipe and lung?, and observes that their place is supplied 



Digitized by VjOOQ IC 



History and Progress of Cof^paroAve Anatomy, 905 

by giUrif bich are pervious to air and water, yet eicduiie the 
kttor while they admit the former. That this mode ci respira^ 
tion is conaected with Uie snmli prc^rtioin of blood attid the 
lower temperature, he infers £rom tb6 fact, that aquatie anitnak 
which are warm and abound in Mood, as the dolphin, seal, and 
idiale, reqpire the air by means of g^ttine lungs ; and he adds,^ 
diat in those which have gills, the swimming bladder is perhaps 
calculated to answer a simflaa* puipose. He then deserib^s the 
distribution of the brondiial tubes in man,liEmd animi^s, and 
the fishes which breathe by lungs ; in other words, in the Mam- 
maUa; in all which he takes care to say the structure is the 
same^ with this exception, that, in the Ceiadea and Jthphibidy 
thelm^ is not 00 i3oft and spdngy ad in. the tervMrial McAr^ 
msHOf but is thick and fleshy, probibly because th^ oceasicmal 
admission nsd expuMon of the wat^r require sueh a p^cttHk- 
rity. Gills, on the odierlia^^ are pecmliar to fishes; addbfthes^ 
some are cdyered, as in the species of 2mp»^ or pike t diiedurato,a 
speeiesof dory ; the^cori, cynaed^ and tunny (^hynm); dnpfdas, 
8word*fisb ; the sea-pike or spit-fish (sphyrana), &c/; whSIe 
others, as all the carti^ginous fishes, except the sturgeon, are 
VDeovered. He also fi^narks the tabular gil^ dt bmnchial 
perforations of the hmprey, eelj and mmilar fidiies, imd reetifies 
the mistake of Pliny, who asserts that the muraena^ a species of 
lamprey jmbaUy, is toid of gilk. Tl^ heart be distinguishes 
into three parts, an inferior, a middle; 6ridehtly the ventricle, 
and the superior, whidi is manifestly the bronchial'artery, and 
whilsk be prope%' represents to be an artmal tube («yyfm 

In the alimentary canal he recognises the longitudinal and 
transverse folds of the gullet, and the peculiarities of the 
stomadi in shape and size. Those of the mullet and sturgeon 
he acouratety represents to be fleshy and muscular. The pyloric 
or duodenal a|^hdages also, he remarks, vary in number, and 
are oxifined to those which have gills. He rather ingeniously 
observes, on the use of these bodies, that, as the temperature of 
fishes is low, the food distributed into these appendages may be 
more readily acted on than if it was in one cavity. 

The want of genuine kidneys and a bladder, he remarics in 
proper fidies» Inrds and replies. Those which breathe by 
lungs, however, that is, the cetaceous and amphibious animals 
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of modem nxJogy, for instanoe the whale, phyflcter, mc, seal, 
dd^un and turtle, have cM-gans of this deicriptaoo. Thoee of 
the 86^9 he observes, are wnilar to those of the wol^ that is, 
eoDsi^ of sereia] IddneTS and seveial lobules, as in the human 
fcetus and infiuit Thoae of the dol^un and otter he oompanea 
to a chiater of oongMMite or aggregated lobes. In speaking of 
the liladdpin of genuine fishes, he remarks, that in river fii^es, 
and some sea fishes, there is one filled with air betwem tlie 
qpine and pmtoneum, evidently r^erring to the air4)bdder. 

In describing the organs of generation, he still obaoves an 
accurate distinction between the cetaceous and geninne fishes. 
In the ibnner, tar instance, the dolphin, seal, and whak^ them 
are te^tei and pmiii^ the former obkng, roundish, and coo? 
tained within the abdomen; while the females havetNl^rt^, ntk 
gma and mMma. In genuine fishes, however, whkb are wM 
of propar te^iu^ their place is supplied bj two long canals 
(fneaiui), sui^>ended from the diaf^ri^^ on each side of the 
qHne, meeting in one canal, and opening in the common outlet 
for the excrements, or what is now denominatfd the cioaca. He 
raeptions also the p^nodical enlargement of these bodies, which 
manifestly correqK>nd with the ndlt or soft ma Under the 
name €i Galeui aaanihias and Gakui laevie, he desenibes two 
species of ovoviviparous diarks, gives a distinct acoounl of their 
uterine cavities, and of the mode in whii^ the young m^e nutted 
within the body of the parent, and ddinaates a hr^ i^edmen 
of the latter, with one young one adhering to it by the umbili- 
cal vessels. ^ Guki qui laeves vocaotur,^ he says, <^ ova in 
media vulva gestant, ut caniculae, quae postea in utrumque uteri 
sinum descendunt ; mox animal gignitur, umlnlioo haerwte ad 
vulviMUs ita ut ovo absumpto partus non aliter qiiam in quadru- 
pedibus contineri videatun Adhseret umbilicus ille prolixus 
ci^e altero ad partem vulvae inferiorem velut ex acetubido 
fnnexus, altero ad medium fbetum qua in parte jecur est. Nos 
foetum cum umbilico matri adhaerente pin^ndum cyravimus, 
at a cttiiculis, vulpibus, aliisque galas disceroaretur, cum nullus 
ex gideis alius sit oujus foetus secundis membranisque involva- 
tur, uteroque matris per umbilicum aUigetur.^ De PisdbuSj 
Ub. xiii. cap. iii. The several species of Uiis genus which cor- 
respond to tb^ S^laMd^ of Cuvier, Rondelet represents with 
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characteristic accuracy ; and even the branchial slits are well 
exhibited. The same may be sdd ^ the tubular openings of 
the lamprey and congenerous fishes. 

The l€th book on the cetaceous fishes and amphibiat con- 
tains much accurate and interesting anatomicd informadon. 
Ronddet is chi^y known as an animal anatomist. From his 
descriptive statements in this book, however, especially that of 
the dol[Ain, it appears that he knew the vesictdae semmaki 
not only in that animal but in man. He gives a particular ac- 
count of the aUmentary canal and its appaidages, Uie kidneys, 
ureters, and bladder, and the r^roductive organs g^ierally ; and 
in the course of description, compares the oigans with those of 
man and the hog, clearly shewio^ that be was quite aware of 
the diffisr^Mse betwe^i the didphin and genuine fishes. ^ Sub 
perilonaeo partes quae ad nutritionem et generiU»>nem imfor* 
matae sunt «d quadrupedum ierrestrium magis quam «d pis* 
dum partes aceedunt.^ 

Bondelet also knew the true structure ci the follicles in the 
beaver, and the sdbaeeous mucoid glands of the anus in birds 
and bares. AehiUini, I have already mentioned as the first 
discoverer ci the ileo-eaecal valve, which is now invariably de- 
»gnated by the name of Caspar Bauhin* I must not omit to 
remark, however, that Bondelet had discovered this membra** 
nous dupiicature, ind^endent of any knowledge of its exist- 
ence from Adiillini; and that to Bonddet, hispupl Posthius, 
whose name has also been associated with this valve, was ia- 
ddbted for his knowledge of its exist^iee. 

Of this phyadan two drcumstances are reccnrded^ which are 
move creditaUe to his scientific zeal than his feelings or delicacy. 
Tlie corpse <tf one of Mb childr^, cut off by disease, he is said 
to have caused to be inspected in the public theatre of the uni* 
versity ; and when his colleague Fontanus was supposed to be 
at the point cS death in a dangerous illness, Bondelet is said to 
have solidted him most importunatdy to be permitted to inspect 
die body of his friend when life was extinct In the body of 
Fontanus, we are informed by Posthius, these anatomists ex- 
amined the renal papillse. Bondelet died of dysentery, com[^- 
cated with fever, at Toulouse in 1666. 

{To be continued.) 
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On Indian Hamtarms. By A. Turnbull CuRistiE, M. D. 
Communicated by the Author. 

In the iaift Number of your Journal, a new theory of faail- 
storms i6 proposed by PrafeMor Ohnsted of Yale Colfege, vis. 
that they are caused by ^^ the oongdation of the watery vapotir 
of a body of warm and humid air, fay its suddenly mixing with 
an exceedingly cold wind m the higher regions of the atmo- 

According to this theory it is very easy to account for those 
haSl-storms which so frequently occur in some parts of the tem*- 
perate zones, as in the south of France, or in the United Stactes 
df America ; for in sudi ntuations it is very posdble Aat an 
mtensely cold wind, proceeding from the north at a great height, 
might meet with a warm body of air highly charged inth mcdlft. 
ture, and thus cause a very sudden congelatkMi, with the other 
phenomena that generally accompany such storms. But tilb 
explanation could not apply (evto according to the Proftksor^ 
own showing) to haU-storms in the torrid zone, for any tw^ eur- 
tents of mr, witlun this zou^, would differ so little in tetbpera- 
tiife, that their sudden mixture could not posnbly produce '^a- 
'gelatidn, but Bderely clouds alid rain, diunder and lightoii^; 
and, says the Professor, ^ in Ais region we know not wb^re to 
look fdf the freezing current, unless we ascend iso high that 
there no hot air exists holding watery vapour to 6e frozen lyy 
it^ He therefore supposes that tidlent hall-storms ^u^tmknmvti 
in the torrid zone, excepting' in one situation; viz. in the vit4- 
nity of lofty mountains covered with sndHir. ' H^r^, however, he 
is mistaken, hail-storms being by no means uncommdn in diffid- 
ent parts of the peninsula of India, and consequently at a dis- 
tance of many hundred miles from any lofty mountains^. 

We are told, in Rees^s Cyclopaedia, that hail-stin*ms never 
occur in the torrid zone ; and in the Edinburgh Encyclopaec^ 

* Tlie litest mounUOaf m the peninsula of Indiii are ib«*Ned|^^]Ti«B, 
a small group, aituatecl between the 10th ^d 11th degrees of north lat4tudey 
and having a height of Uttle more than 8000 feet above the level of the sea, 
being not more than one,half of that which the snow-lihe would have in this 
irituation. 
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under the article Phyacal Geography^ that they never occur 
there^ except at an elevation of Qot less than 1500 or 2000 feet 
This I will show is by no means, the case. In May 1889, a 
vjfifem bail-stiHvi oocurred at Hydndbad,. wbicth ia about IT! 
north li^Hude^ and has an elevatioi^l believe) (^ no^ more than 
lOOO feet above the level of the sea. The baU-stpncis w^e pf-a 
ecmderaUe aze, and a sufficient quantity wese coUeicted by the 
senrants of a military mess to cool the wine for several days. A 
hml'Storm occurred at Darwar, N. Lat 16° 28', E. Long. 75*" U', 
in May or June 1825. The height of Darwar above the level 
of the sea is 240O ieet, but it is^ near i^ higit range of mou]>. 
tains* . The hail^stones had 4 white porous nucleus^ and ymp^ 
in size from that of a filbert to that of a pigeon^s egg, ^ iumi- 
lar storm occurred at the same place, and about the same se^^^ 
son, in 1826. Tliese are the only instances of hail-storms w^ich 
came under my own observation during the five years I was ii) 
India; but numerous others might. be brou^t forward from 
the testimony of others. I shall only mention a few. X|ieutei^ant- 
Colond Bowler, of th^ Madras army^ tells me that he witnessed 
a violent storm of hail at Trichinopoly, about,the middle of the 
year 1805, when the hail-stones were nearly as larg^ as walnuts. 
He alio mentions a very violent hail-storm which occurred in 
the Goomsa Valley, about twenty-five miles, west of Gamjam, 
and only a few feet above the level of the , sea, when hp was in 
.camp there about the end of April 1817. . It comm.enced about 
half-past three in the afternoon.. The weather had previously 
been very sultry, with hot blasts of wind, and heavy clouds, 
which appeared almost to touch the tops of the tents. On the 
bail falling, the mr became on a sudden as disagreeably cold, as 
it had been before oppressively hot. The same gentleman also 
witnessed a hail-storm at Masalapatam, on the ^ast of Coro- 
^landel, in 1822 (he thinks in the month of April) ; and othenr, 
at differetot times, in various parts of India. 

We are told by Heyne, in his historical and statistical tracts 
on India, that *^ masses of hail of immense size are said to have 
fallen from the clouds, at different periods,^ in the Mysor^ 
country ; and that, " in the latter part of Tippoo Sultan's reign, 
it is on record, and well authenticated^ that a piece fell near 
Seringapatam of the size of an elephant.'' Of course, it is not 
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to be expeeted thai we are to beiiere tUs to the letter— we i 
make some allowance for oriental exaggeratioQ* 

It is needless to multiply examples^ for I believe there is not 
au officer who has been manj years in India, who cannot bev 
testimony to the frequ^scy of hail-storms in that country. Pro- 
fessor Olmsted^s theory, therefore, cren aoooiding to his own 
account of it, must be abandoned ; or, at all events, it will only 
apfdy to those fidls of hail whidi occur in the temperate zones. 



On ike Farm of ike JrJc qfNoak. 

▼V E have a description of the Ark in the 6th ch^ter of Grene- 
ids; and our common translation, which is acknowledged to have 
given, with comparatively few exceptions, the true sense of the 
Hebrew and Greek originals of the Scriptures, has the follow- 
ing rendering of thb particular passage : ^^ Make thee an ark 
of gopher wood : rooms shalt thou make in the ark, and shalt 
pitch it within and without with pitch. And this is the fashion 
which thou shalt make it of: the length of the ark shall be three 
hundred cubits, the breadth of it fifty cubits, and the height of 
it thirty cubits. A window shalt thou make to the ark*, and in 
a cubit shalt thou finish it above; and the door of the ark shalt 
thou set in the side thereof: with lower, second, and third 
stories shalt thou make it^ 

A^ in this translation, there is no modification of the dimen- 
rions of length, breadth, and height, very obviously expressed, 
we are by it naturally led to conceive the form of the ark to 
have been a parallelepiped, of which the opposite planes are re- 
spectively equal and similar. 

But there is a word in the Hebrew text, of which, there is 
reason to think the English translators have not apprehended 
the true meaning. The word is that which they have translated 
window, 0^^ Hebrew *<tzohar^, a different understanding of 
which will lead us to important modifications of our conception 
of the form of the ark. 

Several commentators have supposed that this word refers 
rather to the peculiar form of the ark, than to any opening in it 
analogous to a window, without however indicating in what 
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manner it does so; and as the word, in its singular form at least, 
does not i^^ occur in the Hebrew text, to enaUe us to deter- 
mine its true meaning bj its connection with other wcMrds, it 
must be a^nowkdged there is some di£5culty in hmrest^ting 
thatmeaning. 

The word, in what appears to be its plural form, occurs ift- 
deed in sereral passages; as in Gknesb xBiL 16, 1st Kings 
xviii. S6, and others, where its ccmnection determines the sense 
to be, as it is rendered in these passages in the English Bible, 
noon €(tifUX39^Uig; and as other two words have been formed 
firom the root ^ tzdiar'*' by the assumption of servile letters to it, 
the one i^nifying oil, as in Deuteronomy yii. IS, and the other 
to make oil, as in Job xxiv. II, the lexicographers have there- 
fore assumed, that the radical idea expressed by the word is^ 
to send out or admii clear UghL 

It was, no doubt, with an impression of the accuracy oS this 
assumption, that ^^ tscduur** was translated window. 

The employment of the {Jural form of the word, however, 
in the sense noon or noonday ^ leads naturaUy to the inference 
that this use of it is only figuratire ; and so Uie literal meaning 
of the angular noun may have been something different 

There is a conditicm of the text which goes to prove that 
window is not the proper meaning in the passage under con- 
sideration. Neither a window nor a door could, with propriety, 
be rrferred to as any thing added to a building. With regard 
to the door mentioned in the text, this circumstance is correctly 
attended to in the expressions referring to it,— ^< the docnr shalt 
thou set in the side,^— where in is the correct srase of the 
Hebrew. Had the word << tzohar^ expressed a window or simi. 
lar openii^, no doubt a like form of expression would have been 
used regarding it; but we find a different oney— << a window 
sbalt thou make to the ark,^— where to b the correct sense of 
the Hebrew. 

In fact, the Hebrew tongue has another w<»d for window 
(chalun), occurring in this very histoiy of the flood (Genesb 
viii 6), and of which the literal meaning is accurately fixed in 
other passage^ by its connexion, as in Genesis xxvi. 8, Judges 
V. 38, and others *. 

* There is another word transUted wMw in tlds history of the flood 
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What has now been said. Tenders it more than probabk that 
^ tzohar ^ was not meant toexpress a window. It is our btin- 
ness, then, to look out for the tnw meaning. 
. Happily the Greek tnundation of the Septuagint duows an 
important light upon the question ; and as the sense, in whicik 
it is obvious the trandators undentood the word, makes the 
yAixAit passage under connderation highly intdligible, and in afl 
respects oonsbtent with itself, we can have no hesitation in ad- 
mitting it as the right one. 

The words which the English translators have rendered, <^ a 
wtndaw sfidU tkou make to the ark^ the translators of the Sep. 
tuagint have rendered ^< iwmmiym leutmni fnst tuf^mwi^ where #»•«- 
^vftf/Mr can obviously bear no other meanii^ than << Ininpng^ 
or gathering togeU^er, upwardsj or towards the top J" 

It is evident from this, that the Greek trandators understood 
the word ^^tzchar^ to imply the pecuUar form of the ark itsdf, 
and not to express a window or opening ; and their interprrtft^ 
tion of it must' have been ^ a narrowing or eontraeting top," 
finishing above in a narrow ridge, like the pavilioned roctf of a 
cottage. With this sense, the sentence of the Hebrew oomplcte- 
ly accords widi the following one, and both sentences make an 
intelligible and consistent whole,— i^md ate, ^ a narrowing top 
shdk ihou make to the arky and in a cuM shalt ihoujhdeh it 
above ;^ to which the Ktend trwwlation of the Greek j^iCtttirely 
equivalent, — ^^ gathering U together upwards shait thou mcd$$ 
the arkj and in acnbU shak thou finish it abooeJ" 

Having obtained this light on the subject, we can return to 
the Hel»«w kngiuige, where we find^ although not the woid 
^< tzohar,^ yet a word {izor) containing its only two radical let^ 
ters, used (when we view what it implies in leqpeet to the form, 
and not th^ materid) in a sense Malqgons to that which we now 
^ve ID it; as in Exodils iv. ItS^ and Joshua v. 52, S, wh&re ji 
means a sharp^ged or toedge^fbrmed stone, or other instru- 
m^t ; and this, again, may famish us with a key to the orij^ 
off the employment of the plund form of ^* taohar ^ in the sense 

Genesis vii 11, and Oenedis.viii. 2; in the margin Jloodgate. The same word 
Is found in manj other passages; said In Hosea xiii S, the connexion deter^^ 
mines its meaning to be> eUmney or verOeai cpmhtf. It is therefoie usei 
figurative in Qeneos. . ^ .. 
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noon Of noon-da^f expressing the arrival of the sun at the ridge 
of the heavens, as we now say that he cuhmnates when at noon. 

There is, indeed, if we confine our attrition solely to the- 
Hebrew text, a difficulty remaimng in the portion of the ser- 
vile letter he^ which, in the practice of the Hebrew tongue, is 
not inteqx>sed between the letters of a root to vary it, though 
olteQ added to them. But surely this difficulty is not of suffi- 
cient impOTtance to hinder our adoption of the consistent mean* 
ing of the word, to which the early Greek translators have di- 
rected us, when we reflect what advantages they possessed for 
leoming the true meaning. 

In fact, ev^i independendy of the result of this criticism, we 
should find it tlie most consii^nt, intelligible and simple ex- 
planation, to deduce the form of the ark, now indicated, from 
that '8entau*e in the passage, in which there is no obscurity, ^^ in 
a€ttbit sbaU thou ^finish it above ;^ for the verbal affix, trans- 
lated Uj bbvioudy refers to the ark itself, and i»)t to ^ tzohar ;^ 
and 80 eeusUde of this have the commentators been, that, while 
they have omeeived the ark itself to be a parallelepiped, they 
hme at the same time felt it necessary to suppose that there was 
a ilopiog covering superadded to it, to meet the condition ex- 
pressed in this sentence. 

The result of our inquiry is, that the ark of Noah was formed 
of a reetaognlar base, having sides springing up frcnn its edges, 
and inclimng inwards, till they met over its middle ; the cover- 
ings at the ends inclining inwards and upwards likewii^. A 
oKOfis section of the ark would thus form an isosceles triangle, 
reslii^ on its longest side, and the two equal sides forming each 
an ang^ of about fifty degrees with the base% 

A vessel constructed in this form would be altogether unfit 
for carrying sail. But this was not the purpose of the ark. It 
was intended only for floating oil the surface :; and, bearing thi^ 
inonind, let us enquire what advantages the form secured. 

It was obvioudy possessed of great strength. In the triangur 
lar form, every beun, like those of an anchor roof, . formed a 
brace, longitudinally directed to resist any tendency to change 
of form. The partitions dividing the rooms within, running not 
only across, but lengthwise also, as the large dimensions of th^ 
structure evidently admit and imply, and the internal horizontal 

MKUABY — ^MAACH 1831. X . 
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floors, supportitig both these Again, funiirf>ed Aumer^tis braoiM; 
to strengthen every part <of the fabric. 

Buf this was not the only advantage. Its butward JTofm was that 
which is of all others the best adapted to elude die fb«cd of the 
waves ihastormy sea. The most ample experience teis^cn^, that 
an inclined plane, such as it presented on all ddes tothi^ wtivas, 
renders their stroke harmless. We shall not refer for evideaoe 
to the dikes of Holland and Dgpmark> where a s)%l^ cmemg 
of striaw ropes is found sufficient to protect their sloping mthjfseu 
from the effects of the heaviest seas, as it may hs said tiieiao& 
nation of the planes there is much lower than in the figate we 
have described. Bij^t we may refer to the eictremtties of <Hir 
own piers and breakwaters, which are found liable to Utile in* 
jury from the heaviest seas, when they are made to meet theoaf 
in an inclined form ; and also to the tapering bases, whii& «iir 
engineers have employed with so much succ^i^ in our^ lighw 
houses, buih, some of them, in the niid^t of the Wallers. Abo^ 
all, we may ref^ to the judgment of a person who had pertii^ 
more experience than any other individual, df th^ ^IB36t6|Mroda« 
ced by file waves on i^hips at sea, lind who remarked the efficau^ 
of even a comparatively i^light indination of the ades to pi^venC 
injury. In the Letters of the late Lord ColMngwood, we find i$ 
stated by him, that the cdd sliips of his fleet, built^ according to 
a former practice, with the upper decks nantywer than the lowers 
and consequently having their iades in^lned inwardly^ suffea^ 
comparatively little, during their long cruifles under hi& aun^ 
mand ; while the new ones^ built witii vertical ^ea, an ioteaded 
improvement, to give more room <m the dedcs^ wer^expotfed^t^ 
much injury from diis form of Structure^ the wave6l)eatkig(UfXM| 
them with greatly incieased videUce. . :j - * 

By the peculiar form of the ark now pointed out, its 4paii^nt» 
are necessarily reducied to a little less tban om^half of what 1^ 
parallelopiped affords. According to Dr Arbutbnoi, 4ie best 
authority <»i such questions, the burden^ granting the form ta 
have been a paralldopiped, amounted to dbout 81,000 tooi^ 
The triangular form will i^till leave a capacity of more thaa 
36,000 tons, aUowii^ Dr Arbuthnofs estimate of the. cubit f 
forming yet a vessel so large, in oomparisQQ with any that we 
are accustomed to build, that we can easily oHicdive, as a detail 
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of particulars would (shew, if was suflScieutly ample fqr the pur- 
pose for which ijt was ioteiKjed, Into ]th^ detail we , peed no<, 
enteri asit 19 found fairly enough exhibited by ,sever£|l com^ 
mentators on the pass^gCk 

It will be objected to our investigation, by some persons to. 
whom, from respect to the very feeling whence the objection 
arises, we would not willingly give offence, — ^that, tq enter into 
any proof that the structure of the ark was the best which we 
can conceive^ for fitting: ^t to encounter th^ sheiks and hazards 
to whidi it was exposed, is unnecessary, when we reflect, that 
He who warned No§h of the, approaching ^ca^tastifophe against 
which it was provided, and commanded it to be built, coul4 
also preserve it frcM» every danger^ Thi$ last position no reflect, 
log mind will controvert But the apswer to the ot^jecUcm lie^ 
, within narrow compass. He was pleased to employ ^unum 
agency and ordinary means for the presep^tion of Noah an4 
his family, and the living creatures that were saved with them ; 
and if it be delightful to the contemplative mind to observe the 
numberless wise contrivances, the uses and ends disp^yed^ 
the infinity of wisdom, in short, poured over the immensity of 
his creation, it is also, hi^y gratifying tp. it to find an anala- 
goua proof of wisdpm in its admirable adaptation to its enc^ in 
this striK^ture, fal^incated by his express direction^/ 

So long as we depended on the use of ^masts and sails ,to ^ect 
^ movementsf pf 91^ ships, we cpuld not have attempted in 
their ccmstruction^ any approach to that form which we have 
desc^ibedf. But now that, in. the power of steam, we have, the 
means of movement within the vessels themselves, it may not, 
perhaps, be hazarding too piuch to predict,, that we shall speedi- 
ly take a lesson, {rom the )5rst v^;^l of .whicb we have any ac- 
count, for the improvement c€ tb^ forms of our own. A pre- 
vious dedderatum is. indeed neo^ssary ^,,be accompli^ed, — 
the fdacing the whole of th^ i^achinery below the surface of the 
water, to^protect it from the b^urtful stroke of the waves ; and of 
^dbtaMng this we have no reason to despair^ having beforeiour 
eyes< in- nature, means displayed, analogous to those whicli) may 
'plDcure it for us. It would then be not difficult to shew, that 
^Ibe form of the ark, with the modifications necessary to fit it 
for making way through the water, would be the best and 
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strongest form of a steam-ship. In thia case we should be com- 
pelled to decline all aid firom masts and saihi, but the priration 
would be compensated, by the greater facility with which the 
ship would make its way against a head wind and sea ; w^ 
should want, too, the advantage of a large open deck for those 
on board; but this wotdd be compensated by their greater 
safety in the storm. 

It having been deemed necessary by the author of the above 
inquiry, to investigate the stability of equilibrium of a iSoating 
body, of the form there assigned to the Ark, he finds the result 
quite satisfactory. 

The rule, ^ven by Laplace, for determining the stability of 
equilibrium of a floating body is, " That the equilibrium will be 
stable in every direction, when the sum of the products of eacli 
dement of the section of the floating body, at the level of the fluid, 
into the square of its distance from that horizontal axis, through 
the centre of gravity of the section, in relation to which the sumdf 
the products is a minimum, — ^is greater than the product of the vo- 
lume of the displaced fluid, into the h^ght of the centre of gravity 
of the floating body above the centre of gravRy of the volume*'* 

Supposing now a vessel of the form of the Ark to be im- 
mersed, by the weight of its materials and lading, to the depth 
of 6 cubits, which is rather more than one>third of its whde 
tonnage, and that the wri^ is so uniformly distributed, that 
Uie centre of gravity is the same as if the body were homoge^ 
neous, in that case the former sum would be to the latter in the 
proportion of 18 to 7 nearly. 

Were the centre of gravity to continue the same, the ratk> of 
the stability would decrease with a deeper lading, owihg to* the 
rapid decrease of the section of flotation. Were the bbdy^itn- 
mersed to the depth of 9 cubits, which is very nearly one^bulf 
of its tonnage, the former sum would be to the latter only in ^ 
proportion of about 8 to 6, and were it immersed to the de]::^ 
of 12 cubits, or somewhat less than two*t^irds of its toni^sig^, 
the ratio of the former and latter sums would be only as 7 to B. 

But it is quite evident, that, in arranging the lading, the 
centre of gravity of the floating body may be brought below 
that of a homogeneous body, and that the fiicility of dmng this 
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increases with the depth of lading, insomuch that, in very deep 
' ladings^ the centre of gravity of the floating body may be very 
easily brought below that of the disfdaced fluid, in which case 
the stabiUty woi^ld be absolute in every rate of lading. 

A re^iark may be added in .regard to another point ; and 
that is, the means of obtaining ventilation. It would be diffi- 
cult to conceive any form of vessel better fitted for securing 
this, in safety from the influx of the waves, above which the 
ridge of the ark would still be greatly elevated at very consi- 
derable d^ths of lading. 

Remarks on AvdubaiCs " Birds of America V oM*"^ Om^hcHo- 
gical Biography ^.'** 

All objects of nature are capable of exciting intense interest 
fn tihetnind of man, the moment he begins to look upon them 
as fragments ci the vast and wondrous machinery of which 
he himself forms a part. It were difiicult to say what collec- 
tive portion (^ this magnificent system ought most to, attract 
our attention, for all its parts are so mutually connected, that 
it is impossible to obtain any just conception of one, without 
extending our view to others. 

Different minds are di£Perently organized^ or are differently 
biassed, ooe preferring this, another that, branch of study^ and 
aa no mind is capaUe of grasping the whole, the arrangement 
is obviously beneficial both to the individual and to. the mass. 
Setting ainde the silly and short-sighted spirit, that induces one 
to extol the department to which he has devoted himself, the man 
of truly fdiilosophic mind views with pleasure the labours of all 
who endeavour to catch a glimpse of the order that has prevailed 
in the collocation and arrangement of the mundane objects, which, 
being the only realities from which the unaided efforts of man 
can derive knowledge fitted iix enabling him to attain the ab- 
stractions alone, suited to the gratification of his intellectual 
powers^ are to him the oidy legitimate objects of study. 
Whether it be the reqfdendent g^n^ buried deep in the solid 

* The Birdi of Amaioa, fi^m otiginal dsuwings, ' bjr X J. Audubon, 
F. Ep a £* and L.r 1^, f<^ow 

t Omitliologifial Biqgrapll J, mr tii Aecount 4^ tho HabUs ^ thA B»fU of the 
United States, by J. J. Audubon, F. E. S* £. and L., &c. one voL royal Svo. 
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mass of the globe, or the flower glowfaig in the delicately pen- 
cilled hues of its summer splendour, or the animal instinct with 
fife, and impelled to action by passions and emotions excited by 
the communication of external existences through tfie medium 
of his senses, that is to him the magnet of hiis versatile mind, it 
matters not The universe is full of objects, the entire nature 
of any one of which no man has ever comprehended, and of 
which, no one is unworthy of the most intense regard of the 
brightest intellect, seeing it is the manifestation of an infinitely 
brighter. But of the numerous groups of objects that consti- 
tute the garniture of our planet, none is a more general favour- 
ite than the class of birds. The school-boy, when his irksome 
task is over, hies him to the greenwood to search for the cu- 
riously constructed nest ii^ which the mellow-piped blackbird, 
or the gaudy findi, or the little cheerful wren, has deposited its 
duster of painted eggs. The young savage views with delight 
the airy forms that flutter and flit ;on the forest boughs, and 
prepares his pop-gun and tiny arrows. Man immured in cities, 
seeks to bring around him the freshness of naliiie ; and, while 
he decorates his habitation with the flowers of distant climes, 
fingets not to hang up a gilded prison for the little warbler of 
the woods, that it may delight his ear with its musto, or bis eye 
with the brilliancy oi its varied plumage. Man roaming the wHds, 
decorates his person with the spoils of the aerial wande9:ei;s ; and 
vtun woman, gliding along in the gay saloon, loves the grac^ul 
waving of the cdstly plume, with which she seeks to add to h&t 
attractive powers. But enough :— *evcry body knows that birds 
are universal favourites. 

In every department of natural history, knowledge has m^de 
slow progress. For ages, men have been contented with a su- 
perficial idea of its objects: Unfortunately, as some might sny, 
for its progress, it seems to most people so simfde a adence, 
that they imagine they have nothing more to do, in contribat^^ 
to its advancement, than to see and describe; Hence, Ornitho^ 
logy has too often been in the hands of meaiU qualified for the 
task which they had undertaken; One is fond of ImidB) «s 
every body is, and fond of shooting them, as many persons are ; 
and he fancies, that an account of the coburs of their feathers, 
however vague, may benefit the world. So he {M*eparefi< his 
book, and is forthwith immortalized. Another is fond of draw- 
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ii^, as well as of birds. He is fonder still of his own glory, 
and he resolves to perpetuate the results of his la^urs, by 
having thew engraved. Then . is the world gratified by the 
sight of bird$» whidi, in form and attitude, resemble nothing iq 
existence,, but which are made known Ijy the excellent expe- 
dient; of engraving their names beside them; and this man also 
passes into immcnrtality. Another, fond of the fireside, and ci 
reading books, gathers around him the aggregated wisdom of 
ages; and studying the productions of the forests of the Wa- 
bash, or; the ranges c^ the Himmaleh^ as delineated, not in the 
hook of nature, but in the books of men, perhaps little better 
qualified than himself, and who have described birds frbm dkins 
and feathers, with a bill stuck at the one end, and two withered 
legs near the other, oomes upon the astonished world in all the 
glory c^ authorship. Others are fond of marshalling birds into 
classes, orders, tribes, divisions, subdivisions, groups, genera, 
subgenera, Sec, or of wheeling them into circles, or extending 
them in Knes ; or they piay make them diverge from types, or 
aet them a marching in pairs, or in fives ;-— and many other fool- 
eries are played off for the benefit of science. 

But every now and then does there appear a man, who sees 
things not as other men see them; and he, communing with 
Nature in the wilderness, or scrutinizing her productions in the 
silence of his closet, elicits the elements that are one day to 
accumulate, into the stable basis of a system which shall form a 
temple, dedicated to the genius of the universe. Of one of 
these men there is somewhat hiere to be said. 

John James Audubok, a native of Louisiana, has been from 
early youth addicted to the admiration of nature. In a beauti- 
ful country, teeming with animal and vegetable life, the pro- 
fusion of which aJt first tended to render him undecided as to 
the particular path which he ought to pursue; he at length, 
struck by the beauty and variety of the feathered tribes, their 
manners and occupations, their wonderful migrations and their 
i»ysteriou6 instincts, resolved to make them the principal object 
of his study. A pure passion gave energy to his mind. He 
studied nature, not with the view of immortalizing his name by 
his discoveries, nor even with a desire of infusing a portion of 
bis SfHrit into his fellow men, mudi less with the hope of in* 
creasing his p^uniary stores, but simply from an instinctive 
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impulse^ an adonratioD ,of, a love for, the objects that inani- 
fested to htm the attributes of their Divine Autbon To per- 
petuate their Temembranoe, and render them e^^ present to his 
mind, he fmt tried to pnserve their skins. But their filled 
tints, ^ stiflbess which could not be av<Hded in i^storing them 
to shape, and Uie consequeot want of seeming animation^ de- 
termined him to represent them by the pencil. Numberless 
drawings were made, but year after year they were consigned 
to the flames. At length, beginning to be somewhat plieased 
with his attempts to imitate nature, he commenced a collection 
of drawings, which, after more than twenty years of almost un- 
remitted observation of the habits of birds^ and after he had 
shot and examined spedmens of all the forms that he could find 
in the vast regions of the United States, at length amounted to 
several hundreds. Still he had no other object in view than 
that of studying and depicting nature. Finally, afler a vi^ to 
Philadelphia, which had opened his eyes to the ways of men, 
he began, in the solitude of the forest, to oomrnune with him- 
self as to the possibility of laying his labours before the world. 
^' Happy days, and nights'of pleasing dreams T says he, ^^ whom 
the wise men of the west had denounced as a wild woodsman, 
and whom, even his friend, the Prinoe of Musignano designates 
as a * painter^[iaturalist.^ ^' I read over the catalogue oC my 
coUectioo, and thought how it mi^t be possible for an. uncon- 
nected and unaided individual, like myself, to accompUsK the 
grand scheme. I arranged my drawings, improved them as 
much as was in my power ; and, as I daily redred farther from 
the haunts of men, determined to leave nothing undone, which 
my labour, my time, or my purse could accomplish."' The 
*' grand scheme,^ however, was destined to be accomplisbedy— - 
at least it is in progress. Mr Audubon left America and came 
to England. His native country was either unable to appre- 
ciate his genius, or unable to aid his efforts, and England did 
both. The Americans may justly be proud of their, achieve- 
ments, and no people can be more disposed to boast of their 
good qualities ; but, although they may boast of an Audubon, 
they must leave to England the merit of havipg fostered hi^- 

^^ As I approached the coast erf* England,'*' says he, ^^ and for 
the first time beheld her fertile shores, the despondency, of my 
spirits became very great. I knew not an individual in the 
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country, ^and although I was the bearer of letters ftom AmerU 
cdn friends, and Statesmen of grei^ eminence, my »tuatiou ap- 
peared precarious in the extreme. I imagined thail every indi- 
vidual whom I was about to meet mighi be possessed (^ talents 
superior to those of any on our side the Atlantic I Inideed, aa I 
for the first time walked on the streets of Liverpool, my heart 
nearly failed me, for not a glance of sympathy did I meet with 
An my wanderings for two days. To the woods I oould not be- 
take myi^ielf, for there were none near. But how soon did ^^11 
around me assume a different aspect ! How feesh is tbe tieool- 
lection of the change ! The very first letter whidi I tendered 
procured me a worid of friends. My drawings were puUi^Iy 
exhibited, and publicly prsdsed. Joy swelled my heart: the 
first difficulty was surmounted. Hmiours which, on application 
being made through my friends, Philadelphia bad refused to 
grant, Liverpool freely accorded.'' 

It is unnecessary to follow Mr Audubon in bb progress 
trough England. Suffice it to say, that, in Edinburgh, he 
commenced the publication of his " Birds of America.'' After 
a few plates had been presented to the world difficulties occur- 
red. The engraver, Mr W; H. Lizars, expressed his siUasfac- 
tion at being relieved of the work, which was transferred to Mr 
R. Havell jun., a Lomkm artist, who has continued the en- 
gravings. The work commenqed in 1887) and already the first 
volume, consisting of 100 plates, is completed. It wiU be. fol- 
lowed by at least three of equal size. 

In estimating the merits of a book, it may in some few cases 
be necessary to employ the carpenter's rule. Without mea- 
suring with as much accuracy as Mr Audubon would em- 
ploy in trsmsferring to his pi^r the claw of a Humming 
bird, or the nasal plumelet of a B^uliis, we find the pages 
of his work to be three feet three indies in length, and two 
feet two inches in breadth. This gigantic vdume, in a battle 
of the books, would doubtless play its part to astonishment, 
and, by mere weight, overthrow a whole battalion of the mul- 
titudinous romances, novels, poems, and ncmdescript skirmish- 
ers, with which the land is overrun. But in modem war- 
fare, thanks to gunpowder and wit, a stnpUng may level a 
giant, and a duodecimo may display better generalship than 
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^ double ekpbant iblb. *^ IncuUi ingens ictus ad ter^ 
mm.^ The reason which oar author asugofl for these extend- 
ed dimensions, is his desire of representing the objects which 
have occupied bis pencil) of the size whidi Nature gave dien. 
As oUier authcMis haive ptoffeied a Jilce »cuse for the ampU- 
lude of their sheets, the delineations on which, nevcotheleflS, 
hardly convey so aociurale an idea of die ori^Qals as the dimi- 
nutive wood-cuts of Bewick, let u» see bow Mr Audubon ac- 
quits hitnsrif. The first object presented to us is the Wild 
Turkey, and, in Ibis instance, the paper is baisely large enou^. 
The female Turkey, the Bird of Washington, the White- 
tailed Eagle<^ and a few others4 fill thek reqiective {dates. The 
most beautiful groups, biographical scenes, representations of 
mmdeiAy coyness, maternal affection, lordly misrule,^ republican 
sociality, and, in one instance, conjugal strife, occupy others 
to the very edges. On the other hand, we sometime find a 
isingle bird, not much bigger than a Tomtit, claiming to itself 
the wbc^ space of tiiaheet. Between these extremes there are 
various means. 

On inipMting the {dates in succession^ one cannot fail to be 
sttuck by the peculiarities which they present. The most un- 
practised eye must instioKly discover something in the.iai^>eot 
tind attitud^ of the bilds, wbii^ he faas.never seen in art,, and 
to obtain wbidi recourse must be had. to natwe., The cause of 
this is to be found in the circumstance o{ the auth<»r's having 
borrowed from living nature. OtJiers draw not ihmi birds but 
from dried skins. Their representaticms are as stiff and dis- 
tnfted as it hfts pleased the faird^stuffer to make the originals. 
Mr Audubon^s method of representing bfards is as fdJbws. 
Fmdiiifg in the wdods, the prairies, or the fieids, a bird which 
lie il^ desirous of^guring, he f<dlows it, steals. upcm it unper- 
cdved, as the Indian steids upon the white man in his encamp- 
meht, observes its moti<Nis and attitudes, studies its peculiarities, 
nnd then sbootsat. He restores it to its ^£EivooEite or charac- 
teristic attitude', by a method which, some years i^o, he exhi- 
bited to the Wernmatt Natural History Society of JBdinburgh, 
and while it yet retains ufnmpaired the rapidly evanescent hues 
of itb eyes, bill, and feet, he trdni^rs its semblance to his. paper. 
The bill, the claws, the scaleis of the tarsi and toes, die feathers^ 
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and every other part of its etterior, are carefiilly meawred, and 
the drawing be<>omes a fac-ttmile. Even this niethod, precise 
as it is beyond any xydier, will aot necessarily lead to perfection. 
We know persons, who, although they are iMX|uatnted with it, 
blander on as they have been wont to db, producing Inrds with 
diree joints in thdrhhid toes; legs,. the <»igin of which is any 
where but in die right place; necks like a distaff enveloped in 
tmr, wad feathers formed of hogs^ bristles. There must be an 
intimate knowkc^ of the habits mad peculiarities, of the whole 
fenrily hotory of the different ^lecies, tog^hcr with a proper 
acquaint»ice, not merely with the rules, but with the resources, 
of art, before perfect representations of birds can be produced. 
As BO mere tmturalist can rqnreoent a bird, so can no mare 
painter; we have witnessed the attempts of both, and the re- 
8uks were wretched .caricatures. Ife who would figure animals 
must be indeed a ^^ p«nter*naturalistf'' 

Let any man conversant with birds lay before him any num- 
ber of these "(dates selected at random^ and he will instantly and 
unhesitatingly pronounce them true representations of nature. 
The characteristics of tlie species are present, the forms and at- 
titudes are cc^Hes, the fxxnipations are disclosed, the imagination 
of a poet has presided over the arrangement From these 
plates, there is more to be learned by the student than he mi^ 
at ficBt imagine. .A few exumpks will suffice to make good the 
assertion. But before we select a few plates for particular exa- 
minatipn, let us remember that ire must look upon them as 
scenes {rota nature, not merdty 93 representations of birds. 

In critidsing a work dT this kind, every one has a way of 
hi^ own. One, withcEUt any neal knpiii4edge of nature, but 
having gathered ideas firom. museums, and technical descrip- 
tions : — ^bill brown, iris hazel, back umber, rump red, foreneck 
tnnereous, breast and belly dirty-white, fe^t faom-ooloiu*, &c. — 
points out to you the beauties and blemishes which he perceives. 
Anodier, totaJly unacquainted with birds or books, trusts to Ips 
ieloqucfice, that is, his faculty of uttering nonsense with a good 
graces Another, knowing ^K>ugh, but dull as a Dutchman, 
applies, in hb critionn, rulfes .adapted for the mensuration of 
planes and sc^s, tells you that a Ixll is too long, a feather too 
short, «ir a pupil joval when it should be round. 
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Piate LXXVI. Virgiman Partridges surprissd by a Haiwk. 
•—The savage ferodty of the bird c^ W^J^ manifested in the 
glare of his eye, the bill half open in anticipation c^ carnage, 
and the outstretched takms with whidi he is about to seize his 
terrified prey, seemingly perplexed in his choice by the number 
of birds which have in their tecror become heaped upon each 
other, is a subject repugnant perhaps in itself, but rendered in- 
tensely interesting by the skill with which it has been managed. 
Almost e^eey possible attitude is exhilnted in the group. Some 
t>f the partridges are fljring off with palpitating hearts ; otbcvs 
are endeavouring to eviside the murderer'^s grasp by dashing side« 
knag along the ground ; some are beaten down and hampered by 
the rest ; one upset, and deqserate, meets the fee with its powec* 
less daws and open bilL Tenor and cHsmay are depicted in 
every countenance. Never before did we imagine that the pas- 
sions of birds could be expressed in a manner so intdligtble^ . 

Plate XI. TheBird^WashingUm.^Yowex(v\j9ddBie^9ixA 
in an imposing attitude^ whether this bird bears any resem- 
blance to him after whom it is named or not, it is one of the 
most mi^ifioent of the feathered race. As the colours are sim* 
pie, and the parts large, one might imagine it no difficult task 
to represent an eagle; yet we have never seen one represented 
Ixjbre. 

Plate XVI. Peregrifne Fcdeoms devouring iMr ^15^.— A 
picture like diis can hardly be called pleamng, yet this is one 
whidi has justly attracted die notice and ^dted the praises, 
of all who have seen Mr Audubon^s sjdendid collection of cbmvw 
ings. The attitudes are h^hly characterisdo4 The geneml 
position of the female fakon, and especially that of its kit 1^ 
are finely managed, as is the foreshortening of the head' and 
neck of the male. . ; 

Plate XVII. CaroRna TarOes.^lllm is cme of the mosl 
plea^g pictures in the work. In a cluster of Stuartia Mfdi^ 
oodendron a dove has made her nest Seated on her eggs, aba 
is receiving from her ever kind and attentive mate, the food 
whidi he has been celleeting for her. On a twig above istfi 
love-scene in its commencemefit. The female, coy and Iim0tt)ii0# 
has, in her sidelong retreat from ^ male, readied A/t-esAxmxdf 
of the branch, and has already haJf ^)pened iter wings and: ti^ 
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to fly to another |)areh, whither her ardent adtnirer wfll doubt- 
less folkw her. The beautiful white flowers, and delicately 
tinted leaves, ovei^adow the pair whose nuptials have already 
been cdebrated. One almost £euicies he hears the cooing wlu^ 
has come softly, in the solitude of the f(»est, on the ear of 
the painter, and iiK|Hred him with gentle and pleanng thoughts. 

Plate VII. Purple GraJdes. — ^Maize-thieves, as th^ are iiot 
ihaptly called. Two of these birds are perched on a stalk of 
Indian com ; they have attacked an umipe ear, torn off the 
husk, and devoured a large porticm of the seeds. The male 
is calling to his fellows to join him. The fanale, already sadU 
ated, is flying off with a supply to her youi^. The attitudes 
are graceful and easy. The Urds are evidendy enjoying all the 
vigour resoldng from abundant food and agreeable occupations. 
From this group we learn, in the first place, all that two stufled 
skins could disdose to us, namely, that the beak, the feet, die 
head, the wings, and the tul, have certain peculiarities of form ; 
ond^ secondly, that in summer the burd feeds upon the maize, 
and conveys the green and juicy seeds to its young. In ha^ 
bit and attitude, we see that the Purple Grakle approaches 
Ihe crows, aa well as the genus Ict^us. We have, moreover, 
a representation of the maize, of which so much has lately been 
heard under the name of Cobbet^s com. The grouping is beauti- 
ftil, the colouring accurate, and the engraving excellent. A more 
perfect and characteristic reinresentation could not be made. 

Plate XXI. Mockmg'Bi/rdi.'^Thi^ famed songstress of tl^ 
American woods has formed her nest in a bush overgrown with 
the Virginian jessamine. A rattlesnake has made his way to it. 
Twisted around the stem, his tail raised in the air, the horriUe 
reptile is stretching forward his distend^ Jaws, hissing at the 
female bird, which, in her agony, almost suffers^ herself to be- 
come a prey to the monster. The nude^ full of oour.ige, has 
arept upon the foe, and is aiming a blow at his eye. A pair of 
neighbours, attracted by the cries of the mocking4)irds, are eye- 
ing the snake from the tops of the twigs, and meditating a 
descent The engraving ci tins plate is not in the best style, 
the female mooking4iird in particular, periiaps the finest figure 
which has come from the pendl of Audubon^ is greatly injured 
by the coarseness of the engmving. 
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Plate II. The grace aad d^ance of the YeHow-biUecl Cue* 
koos glkHng amongst the Iblii^e of the papaw-tree in pursuit^ 
iasects, are unrivaBed, akhoi^ tfiib execntioD of this plate is 
inferior to that ot some others. 

Plate LXXXIII. The House-Wren n not v^ wee in se- 
lecting a place for its nest. A pair of these birds hare nestled' 
in an old hat stuck upon a tw%. The male, perdied on l£be 
edge of the hat, is commencing a little £tty, vfhUe the fiemale,' 
just arrived widi a large spider, is defirering it to one eS the 
young, which are eagerly squeezing themsdves through a hsAe 
ni the crbwn. 

Plate LXXXVII. Florida Jays.-^these beontifurbiMs, 
idthough they have no tale to tell, fbrm' a splemfid pietufci 
They are perched on the branches of the pershnon, loaded tridr 
clusters of fruit - t 

In short, the general diaracter of the work may be expressed 
as follows : — ^The birds are represented stich as nature crealeJ 
them^ of their full dimensions, glowing in all the beauty of their 
unsullied plumage, and presenting the forms, attitudes imd 
motions peculiar to the species. In no case do they appear 
before us in the stiff and fdrmial attitudes in which we fimft 
them in other works, perched upon an unmeaning stump'or 
stone. On the contrary, they are seen in all imagin&fate posri 
tions, pursuing their usual avocations. The forc^ortentngs and 
varieties of attitilde which induce painters generally to present 
«de views only, seem to have been accounted as nothing otit of 
the ordinary course of drawing ; with so much delicacy, grace 
and vigour, have the most difficult positiolHs been managed. A 
pecu&r charm is given to these repres^tations, by the cr^iiih. 
stance that the trees^ plants, and flowers of the districts in which 
they occur, are all represented, generally with surj»ii»hg kccu^ 
rac^, and always with great taste. The flowing festaoos of 
climbing shrubs and creepers, bung with broad leaves, garlands 
c^ flowers, and clustered berries, the lichen-crust^ branches of 
Uie (orest trees, and the decayed stumpi^ on Which the wood^ 
peckers seek their food, are in themselves objects of admmi« 
ti(Mi. ' " 

It is not enou^ to say that our author has inv«[ited a new . 
style in the representation of natural olyects ; for so true tare 
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his juctures, that be who has once tsesa and ^amined them, can 
never again look with pleasure on the finest juroductions of other 
artista To paint Uke Audubon, will henceforth mean to re- 
present Nature as she is. 

Nevertheless, there are faults in the work, as ^bubtless thare 
must ever l^ in the most successful imitations of nature. A 
very &w of the fig[ures, if not positively bad, are poor, and must ; 
have been taken from drawings made long b^re the artist 
acquired the taste, or at least the facility which he now pos- 
sesses. The Black-and-white Creeper may be instano^d, although 
the plant on whiqh it hangs redeems the character of the artist. 
Iq some cases, where the speoes is small, we might naturally 
expect ^ whole group, and are disappointed in finding only a 
d^gle imfividual, generally.a male. When only a solitary speci- 
men of a rare cr a new spedbs had j^ver occurred to ,the authcxr, 
this, might weU be pardoned; hut even then, the individual 
might be represented, in at least two different positions, so as to 
disclose.aU its parts. To be truly useful to the naturalist, the 
repre^ntations of species ought tp include the male, ihe female, 
the youngs and in some cases the bird in different stages. In 
the subsequent volumes we. may es^pect to find the deficiencie$ 
supplied ; and in the mean time may enjoy the pleasure which 
the contemplation of the wondars of nature and art, ccmibined in 
this splendid work, cannot fail to awaken in the mind of any 
one. alive to either. 

. It now only remains to say a few words of the engraving*. 
Some, of the plajtea at the commencement are by Liasars, the 
rest by Havell, .th^e foi:mer fine, the latter Utie and agwrtnU 
combined. Some oi the first plates are rather coarse, but.it 
progressive improvemcxit ia perceptible. Many of those , to*, 
wards the end, and indeed throughout, are extremely heauti- 
fuL Nothing more perfect than the last twenty engravmgs,^ 
for example, could be desired, Mr Haveli has evidently mas- 
tered his sulgect, and is worthy of bdng associated with the 
great American naturalist in the production of a work whidi, 
as Cuvier has justly said^ is ihe most splendid monmnent that, 
has yet been ridsed to ornithology. 

Accompanying the first volume of the ^^ Birda of America,^ 
appears another of smaller dimenmsis, but still scnnewhat << on 
the grand scale," to which is given the title of ** Omitho- 
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logical Biography, or an Account of the habits of the Birds of ~ 
the United States of America.'** It contains, as its title-page 
informs us, ^^ descriptions of the objects represented in the 
work entitled The Birds of America, interspersed with delinea- 
tions of American Scenery and Manners.^ 

For our past and present state of knowledge, we have 
enough of systems. It were better that they who would en- 
lighten us on the subject of nature^s productions, should exa- 
mine them in the woods than in the closet Great as is the 
light that has been thrown upon the anatomical structure of 
birds, and many as have been the enthusiasts, who in forest 
and marsh have coUected objects for description, little, very^ 
little, do we know of the habits and manners of Inrds, thdr 
pursuits, their migrations, and their diversified relations. A 
single work, written by a Scottish emigrant, presents us with 
the history, beautifully and accurately told, of many of the 
birds of a very interesting portion of the globe ; but few have 
followed in the footsteps of Wilson*, and it would appear few 
are qualified either to observe or to describe as he has done, the 
objects of which men now begin generally to profess admiration, 
the living productions of nature. He who has read the beau- 
tiful biographies of Wilson, will hardly find pleasure in the un- 
animated details of most other ornithologists. All the ends of 
the earth have been searched for new birds, as we call those 
which have never yet been presented to the eye of civilized 
man, and daily are prepared skins pouring in from the most 
remote idands of the ocean and the central deserts of the conti- 
nents ; but the time will be when pilgrimages will be under- 
taken for the purpose of brining home, not the knowledge of 
the existence, but that of the peculiar habits and actions of birds. 
Observing nature with the eye of an enthusiastic admirer, 
Mr Audubon has traversed the dark forests of America, fol- 
lowing the track of the discomfited and disconsolate Indian, has 
penetrated her cane-brakes and cypress-swamps, teeming with 
the loathsome and dangerous forms of reptile life, visited her 
ocean-lakes, wandered by the verdant margins of her maghifi* 

* An edition of Wilson^s deBghtfiil woilr, inclucOng also that of CluErles 
Bonaparte, on the Birds of America, in four volumes, is at ptesent l^rintliig 
in Edinburgh, under the superintendence of Professor Jameson, 

3 
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cetot rivers, and paddled his solitary cano6 over the floods that 
have spread oonsternation aod terror among the iphabitants of 
the alluvial plaios of her midlaqd , regions. This^ then, is the 
man, and not he who, seated in comfort by his table, fancies 
how things should be, from whom might be expected the.conX" 
pletion of the descriptions of others who. have pursued the same 
method. ** It is gready. to be wished,^ says Charles l^uci^A 
Bonaparte, speaking of our author, ia his Continuation of 
Wikon^s Ornithology, the production of a learned, most acci^t 
rate, and enthusia.<%tic naturalist, " that whilst bis work is pr^ 
paring, a scientific abstract of his discoveries should be drawn 
up without delay.^ Here, then, is not indeed " a scientific ab-. 
8tract,^ but a detailed account of Mr Audubon''s discoveries and 
(>bservations. 

As, in painting, our author has a style of his own, so also^iQ 
writing. His biographies do not consist of the observations of 
others^ eked out and distorted, so as to seem original. He pro- 
fesses to write only of what he has seen. Nor are they always 
oonducted with that strict regard to method which characterizes 
the writings of the naturalists of the Linnsean school. Thus, 
in his description of the Wood Thrush {Turdus mustelinus), 
be commences neither with bill nof claw, but with the follow- 
ing beautiful apostrophe. 

'* Kind reader, you now see before you my greatest favour- 
ite of the feathered tribes. To it I owe much. How often has. 
it revived my drooping spirits, when J have Ustened to its wild 
notes in the forest, after passing a. restless night in my slender 
died» so feebly secured against the violence of the storm, as to 
riiew me the futility of my best eflForts to rekindle ray little fire, 
whose uacertmo and vacillating light had, gradually died away 
under the destructive weight of the dense torrents of rain that, 
seemed to involve the heavens and the earth in one mass of. 
fearful murkiness,. save when the red streaks of the flashing^ 
thunderbolt burst on the dazzled eye, and, glancing along the. 
huge trunk of the stateliest and noblest tree in my immediate 
neighbourhood, were instantly followed by an uproar of crack- 
ling, crashing, and deafening sounds, rolling their volumes in 
tumultuous ^dies far «nd near, as if to^ silence the very breath- 

JAHPARr'— MARCH 1831. T 
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iiig» of the mfamed tbou^ 1 Hour often, afttr audi^tni^ifU 
when fur from my detr home, anid <kpriv«i of tfa^ pRMnoe rf 
those iMfarest to my heart, wetfried, hnngry, drenched, iuid eo 
kmelyand desolate, as almost to question mysdf n^by Lima 
thus situated, when I have seen the fruit of my labomrs on tiit: 
ere of being destroyed, as the water, cblleeted into -a iSOteat^ 
rushed through my little camp, and fbrced me to )sAand ene^. 
shivering in a oold fit like that of a severe i^gue, when i faa^ 
been obliged to wait, with the patience of a martyr; for diei^ 
turn 6f day, trying in vain to destroy dib tormenting mosdiettoes, 
silently counting over > the J^eara df my jroiith, doobdog, psR^^ 
haps^ if ever again 1 should retum to my home and emfaraceL- 
my family ; — ^how often, as the first glimpses of mbmiiygli aa u n iul 
doubtfully amongst the dusky masses of the forest trees^ fair 
there come upon my ear, thrilling akxig the sensidbire.dilvdsC 
which connect that organ with the heart, the delightful musae 
of this harbinger of day ! And how fervently, on such oecat^.' 
sions, have I blessed the Being who formed the Wood Thradif 
and placed it in those solitary forests, as if ta console me ainidifc 
my privations ; to dieer my depressed mind ; tmd to makemd 
feel, as I did, that never ought man to deqiair, whatever majti 
be his situation, as he never can be assured that aid asid chayt 
liverance are not at hand."" , ' ' **« -a,-* 

The biographies of the birds are simple, as tbey ought to \jm^ 
tmimated and interesting. The peculiar mode ^ of flight' lis* laL 
ways given in detail ; abd the informatRHi which oariaotiharj^r 
fords on this subject, which has as yet recevred IkUe mmpntigHii 
tion,'is entirdy new. The pursuits of the birds, dieipfiiod^ 
their migrations, their nidification, and die other dcta]fe>Qf^tfa« 
history, are described. Then follows a tedmioal' dottniptioii/ 
including the form of the bill, the head, the feet, and otiwB 
parts; the texture and form of the feadiers; the cdomslof 
the various parts, and, lastly, the dimensions. The vmaidKAm 
accessory objects riepresetited in the plates are also briefly 'ids¥ 
scribed. i. . «. / '^^n. 

To relieve, as Mr Audubon says, the tedium 'Of those whu 
may have imposed upon themselves the task of foUownig «n> 
author thtotigh the mas^ of defl(rrii^f«tonikiioleg(fv>h6i'iias' 
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interspersed descripdons of American scenery aod mateer&r 
Gioomy foresits, tangled cane-brakes, dismal swamps, inmiense 
prunes, majestic riyers, floods, tornadoes, and earthquakes ; the 
nutations of tbe white mai^ the tetreat of the red ; the cbarftCh 
ter and pursuits of the back woodVm^i; the extettsivie inla^ 
na^vigstions, and other subjects, form the materials of. these, ior , 
stmctive and amusing sketches. Surely^ if omithdc^ so treated 
doesliot excite as much interest as a novel or aromanoe, it mu^; 
be» owiog to the utter porversity of the human race; 
,. The greatest dbgection to a work like the f^ Birds of iAme? 
riea**^ is, that, on account of its great price, it can be seen aqd 
examined by few students of nature. But surely nature d^i 
serves a monument like this, which will remain a model for the^^ 
imitation of her admirers. To complete the work for which he^ 
his been destined, its author intimates his intention of laying 
before the world a systematic and methodical account of all th€^ 
birds of the United States. The observations of a whole life of, 
unremitted labour ought not to be lost to the world ; and their 
essence will form a worthy companion to the Manual of the 
Ornithology of £urope by the celebrated Temminck. The study, 
of the hfdlnts of l»rds is as likely to throw light on their natural 
affinities ;a& is that of their fprms and structure; and with a( 
knowledge of both, our author will confer the greatest hene$t| 
9B .science 'by .promulgating his ideas oa claasification, \ 

. In dhe descriptive woirk .which he has already publishec], tberei 
iicontiiined a mass of &cts which must be highly useful to the. 
oEfUlhoIogist, as being the result of personal observation undeQ 
^iroumstances angularly favoutabla It,, moreover, contains . 
sisteen q)ecies not before described. I^erhaps a little vootQmfh 
thod in*the arrangement of the detaiJU^ in the^subsequent volumeSy- 
might render them mote easily consumed* . 

Interesting as ^h& birds of America^ or of any other portion 
of the globe, must fMrove to the on)itholq^st of all cojuntrieS| 
idtaen treated Jbihe manper exhibited by .the splendid w^rk^ 
which have furnished the subject of the above remarks ; ,stiU 
more jm to the British cfmithok^ist \Houtd be those of bis own 
oout^try. It is true we have already a krge^ if not a spjendi4 
v€rk,<from,thependl of Mr Selby ; but, against that wprk might 
be urged the objection that has been made to Mr Audubon'*s, 
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namriy^iU great price, while, at the tame done, it is by no inetas 
audi as to approadi in aoy strikiag d^ree to the perfecsUoo 
whidi nigfat be denred. MiM^b, therefore, is it to be wished 
that Mr Audabon should mdertake the ddineatioo ef the fakda 
of Gicat Bricaiii, whicii, with his matddess talents, aided bgr 
tlMite of Mr HaTeU, would edipse, not only all c^her represen- 
tadaoB of these birds, but even the '< Birds of America,'' un- 
mdled as that work now is. Sure, the <' Imperial Isle,"* the 
^ Empress cf the nations," ought to possess a work of this kind 
suited to her rank in the political and monl systems of our 
beautiful and mysterious world* 

OmNITHOPHlLeS* 



Observations on the Glaciers of the Alps*. By F. J. Hucr, 
Professor at Soleure. 

A 70ua)iBT devoted exclusively to geography or meteordogy* 
executed by a man well versed in physkal and natural science, 
affords a rich store c^ icsportant observations, which aids power- 
fully in unveiling the secrets of nature. The narratives of De 
Sauflsure and Hinnboldt prove what advantage a superior mind 
may obtain from inspecting these partkular regions. The- Alps, 
dthougb situated in the centre of the most dvilized oontnient, 
have remmned a long tkne without being studied ; it is welt known 
what sdence owes to the particular attention with which these 
idoaiitaias were studied by one of these learned nien whom 
we have mentioned. Otb^ naturalists have trodden in his 
footsteps, and notwithstanding, there are yet many pbint^^ on 
wbidi new observations are useful and often necessary. 

Situated in a lempiemte! climate, the Alps, by their elevation 
above the level H)f the sea, afford a multitude of phenomena 
which bdong to polar regions, and which, notwithstanding, ex- 
hibit the peculiar characters which their elevation impresses. 
Mr Hugi, already known by many valuable works relating to 
physics and natural history, having, in 1828 and 1829, made ex- 
cursions among tbe Bernese Alps, has collected the observations 
• Translated by the Rev. William Etterehank, M. A. — 
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T(4i{ch he had made on that interesting country, in a memmr 
which at first had been read to the Society of Natural History 
of Soleure, of which Mr Hugiis President, and which had af- 
terwards been printed. The excursions of the author hate been 
principally in the eastern part of the chain which separates tiie 
Canton of Berne from the Vallais, and farther from the Grtsoas- 
They reach to the summit of the Finsteraarhom, the moBteIevat0d 
p^ak of the chain, and which does not yield to any among the 
Alps except Mont Blanc and Mont Rosa. The narrative of tins 
arltempt and some others analogous, will furnish matter for an in- 
teresting article in another numb^ of this Journal ; but we shall 
confine ourselves for the present to record some observations on 
the glaciers. The subject has been treated by Saussure in the first 
volume ♦ of his Travels amcmg the Alps, with the perspicuity and 
correctness which always distinguish this celebrated geologist; but 
new documents will not be useless. The attention of De Saus- 
sure, at the period when he published this part of his work, had 
been particularly directed to the chain of Mont Blanc, and con- 
sequently to the Glaciers c^ Savoy. The observations of Mr 
Hugi have been made concerning a different r^on, peiiiaps 
stiU richer in glaciers. It is interestio^ to compare the latter 
,with the former. 

The author established at first, as bad been done by Be 
Saussure, a distinction between two kinds of glaciers, for wbkh 
the German. laiiguage possesses two different expressions ij^ru 
.and gleischer)y and which^ in French, are confounded under the 
^denomination <rf glacierst. The former is that stratum of gra- 
ffiulAr and perosanent snow, which covers the summits and. the 
4^Uvitieft of very high mountains ; the latter is that of those 
Jargei rivers of ioe, more or less opaque, which descend from 
those mountains by lateral valleys, and often over an extent of 
mimy leagues, even to the heart of the inhabited valleys ; »they 
rare also sometimes named mera de glace. Among the latter, 
.the most remarkable are those which surround Mont Blano, 
Mont Cervin, and Finsteraarhom* All the others, from Savoy 

• Edition in 4 vols, quarto, NeuchateL 

f Having had frequent opportunities of examining the gUciers of the 
Bernese Alps, we can vouch for the accuracy of Pro^ Hugi's statements. 
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to the Tyrol, are of less e^ctetit ; the greater namber bBoi^g 
rather to the first kind, that is to say, present frozto summits ; 
^hich a little low^r become true glaciers of the second kind. ' 

Mr Hugi*hkis particularly studied 'the vast sea of ice caou 
prised between Grendelwold, the VaHais, 'Hasli, and tbe vkltey 
of Lotch, a desert region, above which there arise' ftte or ^ 
colosses, of which the elevation ekc^edis 1^000 feet, and froffl 
whence issue, in all directions, a great number of glaciers. ^T^ 
whole of the glaciers, of the different kinds of gromps^on^tfifc 
region, afford an extent that may be estimated at 4| \ettg6(^ 
from south to north, and At 8J from east to west, whidi 'grvea 
B. surface of about 88 square leagues. ' ' ' ' •' 

** In general," says the author, •* they assign too 'grefet ^ft 
thickness to the mass of glaciers. It is between 90 lind 80 f^ 
at its extremity. Having met in the inferior glacier of the 
Aar, about a league above its extremity; a crevic6 which re^bh^ 
ed to the soil, I sounded it, and found a depth of I^ f<^. 
There is on the great glacier of Aletch, at two leagues abb^ 
its extremity, a little lake (Moriler See), often etapty, of wKich 
the border affords a vertical cut of the glacier, which hiaSl 
more than 100 feet ; two leagues still higher, the glader rises 
on the rocks between the peak of Aletch and the Faulhom^ 
and at this place it cannot be estimated at more thati iMIixt 
A deep crevice in the glacier of Viesch behind the Finsteraai'- 
horn, does not indicate a greater thickness of ice. Often the 
glaciers of both kinds glide over the rock, and break verticallji', 
and their anterior part is precipitated into an abyss ; in these 
cases, the cut formed never exceeds 100 feet. During^O yeii^ 
the inferior glacier of the Aar has advanced about dne-founh ofli 
league. The shepherds who frequent its environs,' drtd who 
Tcnow the depth of the valley which it has filled, affirm that tfe 
glaciier cannot be more in this place than 80 feet thick. 

** On the high peaks the frozei 
thickness of only some feet. Th 
was completely bare in 1829 ; eve 
places. The covering is equall 
the Jungfrau, the Titlis, and the 
the Alps."" 

*' If, moreover, we consider the 
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tte iiK>liota^9^ a^d A^ gbcieia which oov^r tlien^ ; if, in par- 
t^iUiCy y^jCwsider ibe dbappearance under the ice of certain 
f^mif^QPS, pi;$ti:al;aof,rock0,,andthar reappearance in Qther 
pla^/, if' jW itftend to t^iecoutse of the acclivity , of the vajleys 
from i the eTiitremity of a gla^i^r to its commencement, Scc« ; we 
obtain tbe following .concUisions :? — The mean thickness of the 
f^fi^T%M Ae. second klnd^ which descend into the inferior vaLr 
Jiej^^iijomiBOtoXOO feet:* the thickness, of those gMw 
ifWch are more.deYated, ;and which fill the deeper v^leys, ,may 
JiecOHsidfCed as J»nging frop 100 to 180 feet The gWers 
pf.the firrt.kipd, v wWcK cover th^ summits, or extend ov^r th^ 
dediyiti*Sj= scarcely attain 40 feet in thickness. Douhtless, there 
QfQ^p Jiu)lesin the rocks, where the thickness of the jice is 
IIM(|ch,n«M^fConaderabJe5 the. th'rckness likewise diminish^ at 
tti« lAinit9 9£:its,exJ;ent. Besides, it is often fqrmed, after ava- 
ImK^ in exjafawdinary jb^ps in certain places. In like mannov 
3|*.Nifinltfir y^ry.abondant in snow niay augment, for a short time, 

rt»^.tJwkn©W5,of the covering of the peaks.'' 

4.,.?VT,he ice of .a-iglacier pf th^ ^ond kindy ig almost as bard 
4ifl,r9cks;. the sun^.jhe rjE^n, and the warm winds^ slightly. melt 
itf.#a^9^»rbut nev^ pofteji the. mass. . If we travel oq ope of 
|be^e glaci^s, even to. qk^ ele^a^ed regioi?^, we ^ee it,,at a 
height of about 7600 feet jibov^ tbo^leyel of the sea^, passri^pid-r 
|y. iKi^^thf} cpitditipn f>f ice of the first kind. It is composed of 
^l&^n^ gra^n?, ^hw% the sis^e of a pea ;, the sun softens it to ,such 
1} 4^^> ^bat we often sink in it to the knees ; but a moderate 
^14 restores it to its former hardness. The line of separation 
qC ^he ^l^^ciers pf the two kinds, is no oth^r than the liniit of 
p^pi9tn;|l^Qpw,that is to say, the height above which snow does 
igqt BOelt in summer. It. is customary to place this limit in our 
fountains, between 6000 and 9000 feet ; but iC we consider 
9ipre accurately tlie melting of the snow, we shall be obliged to 
ai^sign to this limit a much greater range. It does not araear 
tjiat they J^ave, sufficiently distinguished, in this determiniition, 
ejach qf the two kinds , of glaciers, and the snow properly 90 
call^f they have not observed correctly the different manner 

* De Saussure obtained precisely the same result at the glacier of Bois, 
l^ut he thinks that accidentally he met with mudi thidcer ict. VoL L 
p. 440 j^d 523. 
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m vhioh tbiese different masses ate associated; thie^ have ii6m 
oon tented with viewing them from the bottom of the valley&: 
The inferior limit of glaciers of- the second kkid descends even 
io 8200 feet above the level of the sea/and varies according' to 
the situation of the glacier, ito dtclivity, the rooks which smv 
nniod'ki the depth, and the steefmess of the ravine which ^i^ 
doses ft, to a height of 7400 feet, that is to say, to the lower 
hmit of glaciers of the first kind. The limit of the snow, spe* 
aiaUyiConsidered as to itr melting, is still much more tiwsertaim 
While,- on the southern declivities, it rises etten to 10,000 -feet; 
itd«6oen(bon the nortkii^ extrem^tks even to the lower limit 
of glaciers of the second kind ; it varies considerably in the same 
I^aiSe^ according to seasons^ the insulated nature of the peaks, 
the connection of the declivities, their respective posatito and 
inclidation, the tmture and stratifioation ot the rooks, the^aceil^ 
mutations of debris, the interior heal of the earth, die vegetfi«> 
tion, and, above all^ the prevailing direction, the foree^ and the 
temperature of the winds ; all these cirumstances eitert such aa 
influence upon the height of this line, that it is impossible to de^ 
termine it precisely. There, where avalanches and violent tem- 
pests have not formed extraordinary aceun^ulations^ it may hap» 
pen in the month of August, that, at a height of 1^,600 ^t^ 
thefe is nc^ a trace of snow tcr be founds 

' Comjeniing the lower limit of the glaciers of the prst^Mnd^ 
the' < alpine excursions made by Mr Hugi during mamy y^ats 
haveslKywn'thfeit' it not only does not vary in the same place,* 
but tliat it varies little from one place to another, and that it h 
but little' affected by the' situation of 'the deciiviiies and odier 
cifcumstances which have been mentioned. ObservatiooB made 
ift' diffiei^ent parts of the Bernese chain, show that it is towards 
7600 feet of elevation, -where the permanent glaciers ofthefin^ 
kind ooknmence^ and that at 7700, we find ourselves wholly iif 
Ae t^egion of these glaciers; Among the Pennine Alps,'thi0'li«' 
n»t appears to be a little more elevated, as we find it at 7B00 
fSeet on the Gries, and the ridge of the valley of Bimien, ttieuni 
tdhis situated at th^ eastern extremity of the chain of "the Vai^ 

lais* 

r The intfanate'constitutvm of the ice^ in the glaciers of the^J^wv 
kinds, offers materials for numerous observations. The fol- 
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hsmxig are those which have been eoliected, when, going frma 
dKi inferior extremity of a glacier of th^ second kind, we rise 
gradually to those of the first kind, even to the higlwst peaks. 

" Often,** sava Mr Hugi, " blocks of ice detach th^selves 
from the extremity, or even from more elevated parts of a gla^ 
eiier of the second, and rest upon the soil. These blocks, ^ex- 
posed to the rayn of the sun, and iit an elevated temperature^ 
do not melt, as is the case with ke in genial ; but if they are 
Bot of very large dimensions, they first break into many pieces. 
I hove. often examined these - detached blodcs, particularly on 
the glaei^ of Aletcb, in the Lake of Morile, which has been al^ 
leady mentioned. . . : . 

^^ This little lake being completely empty, the glacier vthiuh 
foitned <Hie of its sides broke through all its thickness, and filled 
the bottom of the lake with its debris ; some oi the blocks had a 
<&aD^ier of 40 feet, but the greater number were from 4 to 12 
feet. Ail examination of these fragments is particularly nece8«> 
aary to enable us to know the constkutioo of the iee» and the 
atratificaliciii of the glacier. 

" ^^ The mass is formed of crystals imbedded in eadi other, io 
such a manner i» to be moveable not only in the l»rokeB blocks 
of which we speak, but upon the borders of the glaciers themf 
selves; above all, where prc^uberances and ridges are found. Not. 
withstanding this mobility, these crystals do not sepjuvite-'from 
each other ; a certain force is even necessary to detach one of them 
from the mass, and they are seldom detached without breaking* 
These crystals, of which the larger have a diameter of two 
nobes, and the smaller of one incb^ are articulated into each 
othep in all positions and directions^ and each of tbem aids ta 
enclose its neighbour in the mass. But if only one of them be 
detached, it is easy to detach all the rest successively with the 
fingers, and thus destroy a whole Uouki A. mass is often der* 
composed isit itself iato a heap of crystals, when some of itt 
crystals are separated. It is scarcely possible to assign to these 
crystals, a determinate form. They are rather oblong than cu- 
MttsU \ and they have very often from one side, and rarely. fr^HXi 
two, a strong jutting out of articulation, with surfaces and 
anglea imptrfealy defined Their surface, is roi^ and &ir. 



Digitized by VjOOQ IC 



9S8 Profesior Hugi'ii ObiemtHons on the 

jmwdi I thumaaevA' bsem ahle ta S§eauap «t itbaintcpoi^^a 
mgnkm cryvteUine ooatcaitiMPe. It is 4o be remarked^^tliatit is 
onfy iatdetfluMtl bloekfly^Nr oa watersheds, Bxid never m.tbe i]|' 
leri«v of afooMpeat gla^er, that the crystols^ separate of tton- 

seKnetaiid'ftUiatoarheap.'- .f.*^ .. f 

• i^J hare had an iipportuaity of eoEaimaiiig.theii^esnGffisar- 
lac* 4xf ^uny glaeiavs of the secoiid kiad, .such a&.tkpf^jioit 
Vmttf of .Viesoh^ at Muastes, the superior^. gbu^fiCiu: of. r^tbe 
A»ti fnd of Crfioddwald. This surfiKse. is ooatifiifidly j»^i- 
itog*; itea^ibita aorta of doiiea or vavitAf aad the glariefvt^ 
on Uie rock only by some insulated ftet^ .The Joe. ta.jVfj^ 

^atfiooth; traces of the joints of crystals marking it Uke^ n^. 

. wdrk*^ ttheiextmor; theioe is meited aiore deq>ljr'aa^Hiese 
traces than elsewhere. As to the superior surfaoe, Jt is, opi^Ul^ 
oootnu^, i^ery Jotogh^ thq fusion is^ in tbia case, daepac aft the 
jufio^ott of tbe'crystals) so.that they ferm. many ffotobmwf^' 
'J^hetceat the interior and ,^terior, where thaBeia ailfi^ tmJfi^ 
peraluffeyor alter a very cold night, ^^hilnts but. in animper^e^ 
asaaner the forms of crystals which we are.dascribing; and ita 
nqpeot again approaches that <^ eompaet'ifie^ But if aome o^ 
kttfed acids be pauned on it^ or akohol, there appears instantly^ 
s^e^kibfftissne delineated on its sturftice,.wluch makes the. out- 
Knee^ eadicrjrata) appear. K asak be employed, the. nmsa 

:. eotnmences to- dects^tatey and* the form ^of titm crystals is h»U 
'ter'd^nad.A . •;..-.. _ .. - i. -> ■ . .--.i .,.■, .,,;,..,.,. .c. 
.;,The kei^the^laoersof ;the.sec<and kind cont|uas,.JikeQ]Ddr- 
ilary ioe,< a great number of ^nesidea When those vesiclas.m^ 
terminafted in a 'sharppcdnt, I have jEound,in rndbting-.theJee 
under water, that they, da pot contain^ air; whikt,^ if they are 
I0unded, which rarely, happens whai they .are Qpenad, wtth a 
needle, or melted under witter, they diisengage. air* T^ ice.of 
a glacier of the first Idndfe muk Jibber in galieQUs..^^ltt^^ 
whidt areprcdsaUy nothing else than atmospl^riciair^ wlnct; ap* 
pears to be^inal^ ease^ t^e>agent.of tnoisfQaraiation ; tlK^ -utand 
the ioehavea recipi:oQaliK;tioOy,from whichcit resists, tfaat>tfae 
ice^ after having 4<3compo8ed and .solidified Xhe air,. passes^ itself 
into thai; state wherein it constitutes gladecs of th^ second kind. 
The diwprpointed veskles. have always the apex, turned dawn- 
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-vvfydik ' Hh mpMe that they eoo/^m ^ iMUeh tdrdSedl'^iMoh 
dnappeanr when it k liberated iMuler ^ater. We bfliv^ Wit 
fiitherto m£dt eixaet and d€K^te^itperapeDl» dH ibkawakj/^fn.^^ 

'/ *the crystals^ or rath^ the gf*mns>oFlhe{gla&iers^i'^lle aedaiid 
kind, attain their greatest dim^osiohf lit^e extre^it^-^f fiiMe 
j^lftders.. Th^ m6re? the glaciers are prolonged wmI extended Into 
flie inferior talleys, the gra'rar a»e^be lai^er.- iTImms iho^tt'Hif 
flie glacier of ^letsch are greateip Ihan tho3e of the glacsi^ ^^ 
fttMenlaui ; at the base of the ftmner, the' erystlds hiv^* W dmA^ 

'%r of more than two inches. Two leaguesr higher, nea^the I;^iike 
3f6ifle, ^hey are only the size of a wttlmit ; .in aaceddtng t#o 
leagues fartiier, at the fbot 6t I^ulfaorn, they are miMi"l«i8 

'^^; and/ filially, the gtacief passes to the state of the^ im 

Mti^. — ■ ' ■ '- - . ' . ^ . o ,..r 

At flie bottom of gladers, ttie grain h almost of t^c same 

'^e at th^ supeiHor and kiferior swfttees, and ui the interior of 

^the mass; Ijut if thiey Approach tfce s^penor Ihhitv or, stiftbet- 

4e^, if they ascend ' on a glacier of the first kitid, even t# ■ tlje 
highbt p€»9tks, they find that the grain inereaaes in^dim^nsioiiB, 

ifi'oih" the superior surfiMie even to the bottom. Thus a tittle 

\above Ae inferior limit of a glader of the first kindyat ibed^pAi 
df sdme feet, they find the ice in the oondidon <jt the ^edotfi 

'Ktid ; at a hei^t of 5^000 feet' this change only shows ksc^f an 
'tile lowest. . These important faets will serve fiutber to eonflrm 
the opinion, that every glacier of the second kind conMilences in 
the upper regions, under the form of the first; that this trans- 

' fennation commences at the surfiice, and that ali|erwttrds> id the 

' lapse of .years, the maas desc^tods into the valley, and, at Ae 
same dme, approaches the soil by ihe mere act of the melting of 

■ the inferior surface. With time, eac^ grtein augments inmagm- 
lude ; and so explains, to a i^rtaiu degree, thifei progression of 
the glaciers, which is an ineontestible &ct» 

' The shooting of crystals into- eaeh (Hher doest not 4dnite dl 
the mass of the glacier firom the superior to the inferior suHboe. 
The blocks of ifce which we have observed, in the -skme time 

' fhkt they are decoriiposed hi th^ crystalline elements^ 'dso- se- 
parate very regularly into strata^ which, as kmg as^tl^ec^ ddea 
not unit& them^ do not show any trace of that eoao^ofm whick 
exists in the tnass of each stratum. I have stai^in the Lake of 
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If orile, Mocks of ice more than twenty feet high, placed so that 
their strata were vertical. When the exterior stratum began to 
be decomposed by the action of the solar rays, I easily detached 
a whole stratum by means of a hammer, or with my mountain- 
poll ! it shook like a wall and fell into pieces ; T was in danger 
of being crashed by the unexpected fall of this mass. After- 
wards, in proportion as each of the consecutive strata began to 
be 'deocNmposed, at the same time it began to bend, and soon 
aftidrwards' k fell. At the extremity of sonie glaciers, the dust 
and earthy matters form blackish Iin^, which trace the limits of 
fbe'^ltita. When this is not the case, the arrangement, which 
k iiiost*fl?equently horizontal, is easily discovered, by means of 
die hammer. The superior strata are generally from half a 
fbot to a foot in thickness'; this thickness increases with the 
di^h, so that in the great glaciers, the thickness of the lower 
stmta may amount to about eight feet. The only glaciers 
which form an exception, are those which are broken on the 
Tocks, and are formed again lower down ; these are subject to 
no rule. In the small glaciers, which extend le»s towards the 
base, the inferior strata differ less from the superior. These 
&ets agree with the increase c^ the crystals, and with tlie gra- 
dual ^extension of the glaciers. In general, the strata are pa- 
ndlel Oo the superior surface of the jglacier; they only deviate 
fhmi it in rare cases, where the inferior vaults have fallen, and 
where the melting at the bottom has taken place in an unequal 
manner.'* 

** The colour of the small detached fragments of a glacier, or 
of an isolated crystal, is decidedly white and clear ; we never 
perceive any trace of other colours. But if we examine a 
greater mass, as the thickness increases, it becomes of a Uue 
colour gradually more deep : it is at first a sky-blue scarcely 
discernible, then a fine enameU)lue, and, finally, a very deep 
a2ure-bhie. In certain glaciers, i 
aeaieJbhie a small tint of sea-greei 
nate& In S6me places, and especi 
vio^s^fotmed beneath by mdting, tl 
we are pointing dut is so pure ai 
wkfaoift being able either to d^sc 
diflCDver wbatiis of importance,* the 
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ponds to the atmosphere in an analogous manner. 'It ur-oidy 
the whole, mass of the atmosphere, which presents this beautifttl 
colour, to which we have assigned the charaoteristic name ^ 
sky-blue, and to which different circumstances give a different- 
lint, the enameJ-blue, the azure and the sea>green. Iris re< 
marked that certain glaciera exhibit certain particalar tints, an^i^^ 
logons to those which the atmosphere presents in its different 
modifications. The same parallel which we have shewn between 
the atmospheric fluid and water in a solid state, may be fat** 
ther established with water in a liquid state. Proportioiially a> 
we ascend, passing from a glacier, of the second kind to.that rf 
the first, these varied tints disappear, and this latter assumes » 
dull white, which has sometimes a feeble bloish tint. Th» 
comparison of the two kinds of glaciers, under the relation of 
tint^ is not without use ; it demonstrates to us that the cobur 
increases from intenseness, when we pass from a glacis of the 
first kind, where the substance i^ strongly mixed with atmo-^ 
spheric air, to that of the second kkid, where it is more horooge.- 
neous. It is, then^ to the presence of air in the ice that we mar 
attribute these modifications; and it is not difficult to tinder*,* 
stapd how the ice, which contains much, air, does not exhilMt 
that transparency, that clearness, and that a^Uretiat, wWch are- 
peculiar to that of the second kind, «rf which the formation ife* 
more regular, and where the globules of air are either expeUedf 
or decomposed." .; . ., 

{To be contimied.) . .. .. 



.: I 



New. Observations o» the BhodJike Phenomena observed in 

^g^9 Arabia, and Siberia; unth a View and Critique oftlie 

JEarly Accounts of similar Appearancigs. By Mr C. G. 

. £HR£KBEttG. (Conduded from page 136.) ^^ 

These memoirs on red snow induced. Nee» Von Bsenbeoktto- 
publish an interesting essay on tiie same subject Scoresby, in 
a communication to Professor Jameson, in. the Edinburgh ipfei*. 
losophicalJournal, informs us that he observed orange-coloured 
snow in Greenland, which he con$idei» as ^di&mnt species from 
tiiat described by g/iptmns ftos* and Barry. He attributwihe' 
colour to minute marine animals. In the year 1824, a report 
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wm grtMal IkwHi^oiit ihe fotosnotit of SaiuaytbHtUood^ed 
flpoC» wece obstrvdl m idl kkcbi of feod^ Mr Selte aseertainadift 
that this appearance was owing to a small rcd«coloared mo$h^.^ • 
roaad, belmgiaf 4o tbe genus Mjcodenna of Fcvaooo. J^ 
CancbUe, ia 1825, <>bsctoT^ ihe sm&oe of tbe Miurten Lake. 19;.. 
aouthera SwitzerlaiHl of a «ed colour. This beautiful apptari^ > 
aaoe he asc^tained to be earned by fiminuteplant, a spe<»eafi£'> 
(hcUitUdria^ wbieb he named from its odour rubesceim Ibr 
vaa ebenically esamiaed, and found to cootainv 1» A red red^'.) 
Beu»auUter ; 2. A green Tennous oosatter ; 3. A large {Msopom^l 
tion of jell J ; aod^ 4 eoms eartbj salts and txxide of mm^ Thfr 
cheoiiels concluded that the coburing matter of the AiurCiea> ■ 
Lake was an organic animal matter; and as it, was an. oscUia^o 
toria, theycoocludadthat.theosGiUaioriffi wcoe to be oonsideetdTf 
as bdonging to the animal kingdom* . . I'/.-^ri, 

Here we have only to reflectr that ithe langso raushnMsn^/endi' 
even uK^re highly organiaed plants 'tfa^mselFCs,. contain, whaitisu 
called animal matter in their compostion; that AlexaMbn? yott>I 
Humboldt long before, by means i^fioii toe add, changed themn 
into a fatty substancei; and thai many aquatic plants as. jweHiad*3 
animals produee calcureous de^iosits, a &ct curoumatantialLy jre**'; 
lated by Scbweigger, in his dnservntjons on natural hbtory taader, 
during his travels. It doca noty thers&re, seem eonsoaani .witki 
»pcriencc^ unconditionally ta ^detennme the natut^ of'an^ 
body by its chemical quality ; and how &r the •iirfiudctt may^ 
have been blended with the .oscillatorise during the ohonicid ^ 
pirooess, may, moreover, have escaped observation. 

Further, I have in another place proved that the ^^mpl^3 
ammals are distinguished from plants by more determinate aha^ 
racters than the chemical composition. ..■.»>> r 

In addition to this, it is lemarked . that the i^q>eamnornf: 
sunshine cau&es the oscillatorise to rise to the surface of.thf^; 
water, and its disappearance causes them to return and sink do 
the bottom.-— ilism. dltf la Soe. Phyt^ d cP Hist Nai* Ge^ev^^ 
in. pk 8O1 The cause of the lifter appearance may, indeed, bm 
a disengagement of gas. 'J 

Bory.de St Vineentf in Diet Class.^ caUs these oBciUatoHss' 
(ka PkiaratMm ; but the. reason for suj^redsing lifa^ ddn^me/ 
because th#re is another red kind of the same species which has 
a different name, is just as untoiableas the reason for assigning 
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the new name, which is grounded on the enimeiNiB liypelhesi^ . 
thut the" t^ypdan appeanfflce k die some with that lefer*^ 
red to." ' ■■'.... / . . '••'. t .<,,:,. 

.fm extensive series o( laborious obsemUions on the ehemioi^ 
ingredients of meteoric masses^ by Profecsor 2^iiieriiian a£ 
Griessen, are connected with our present siA)j«et. These w«re . 
occasioned by the occurrence of a red showier that fell io Giessen^ 
8d May 1821 . Its water was of m peach^red ^colour^* BxA > 
flftkeftof a hyacinth colour floated on its surfaee^ . It.wa&only 
chemically analyzed, but had it been botanically:and microso^^ : 
pi^lly examined, which it was not, it might easily havb aflEbrd^ 
ed an interesting and satisfactory result. The collective veasUt j 
of this investigation was, as is well fcnown, that theve^.is. in > 
meteoric water a peculiar animal and' vegetaUe. 'substaooe^ , 
diemically diflerent, from the extractive matter and the glii« : 
ten of plants and animals, and this substance, on account of its: 
uniform yellowish-brown colour, is called pyrhme^ that is, yel* , 
low matter. Among the different volatile substances formed; 
near the surface of the earth, this may be taken up by the 
clouds in an aliform state, and again precipitated in rain water^ 
as a stimulant and nutritive mat^al for plants and the low^p 
animals. Tt may form the first thin covering c^ soil on- naked 
rocks, and by decompo«tion produce ammonium. . . 

6. Nees of ISsenbeck^s spritcnl treatise on the MetMric organitf^ • 
tions^ publidied in 18^^ as an Appendix to Robert Brown'^ vm^ 
cdlaneous botanical writings, vol. i., has given a more definite^i* 
rection to the examination of this subject. The principal objed^ 
of this essay was, to place a copious collection of Ikcts in cf>po- 
idtion to Chladni^s hypothesis, which comprehended only mine- 
ral or chemical formations, and which inferred to k fimeieid fcn:-^ 
nlation qf organic existences in the higher regions of the atmo- 
^ere. 

In 1826, Professor Fr. Nees Von Esenbeck, the brother ,oi 
the president, observed an infiisory animal as the cdouring 
material of red water, in a vessel of the botanical garden^ at 
Bonn, and which, in Kartner'^s Arch. vii. p. 116, he, along, 
with Croldfuss, his fellow-observer, called Enchdy^ sanguima* 
It appeared that the colour of the body of the amma) waa 
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produced by an iDternal brown-red granular mass; that the 
•z^-ettkiti^ * 'Git *h^y wcfre tMoipareiH; tbc' btoder pdnted, and 
tlM^-'iore ^pilH' •loiindcd.' The^e ficie<Hitit8 suffidentlj^ shew that 
the animfll has a similar 'form 'm^th)d'Ctrcuria'' viHdir'ot 
H^ltevvtMti^ ^MMfvers my- tK>rtiingr-eithe^ of the pre- 
BctHst'-tit ^Ay^enee bf ihe iiti^rtaiit d^ pomt in the fore- 
part of th^ itniiiia)^ which 'Nifey^ ocirfettlj considers ds an eye, 
Md' whiA 'codstirutes tiie specific character bf the gie'tius. 
^Weber^ HaHe fbund tfail pottit in fats red animals,^ Hetice 
iSierereimimsrncr'dmibtai tx>^the gentrs. * Whether th^volyrtc 
bf€K^podCh^mtaii be one atid the sitoe, with the £nc1^^ 
^MilgtEmea kas'fiol'beenr determined. ' '•*^' ' '* 

< Vhe^tbUmring rf water by merfns of OicUkioria mo^^ oKtJy 
a spetto'havin;^ k clos^ affibity to it/ has beeen Vefy'i^Sc^titly 
msAe {pnowty 'tib^tte^ andtbat specie^ hafil receive fibbi'^B^ry 
StV\no6iittheimoei>{^k:adHniaJ^ ^'^:X. 

To the series of observations m 
aerv^rtildn. which I fiiade i^ IBSl a 
Itt the Months ^fJanoaryaffdVel 
.^'M|t4e Rofietti^'^w Ihe Boi^ of a 
sun, large spots of from 4 to 6 in 
Thte^ "sfMs Beem^ so very ' Mfc< 
qyitttty passed tbeni''^ithdtiti>eii 
>|Ddre'^kisely; > 1%e' remat4table «i 
Ak pait of the garden, ^t leng^ 
abundanee, and locking at 'it agsui 
Ibe ground with my knife, arid so 
^nkled surface that it Mras not 
Tkelephord sttng^tinea wa^not kti 
rated a portion ot the mass from 
lection of plants. On the followi 
^ftodly to e^miti€i knd^ dehneal 
coHecied from the briginah,v.and 
PA^siei. The Tkdepbom mugu 
Anguished from the other ThelepJ 
b^h iDacduratdy placed among th 
i^al peridium (a firm epidermis) v 
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i;d4tinm» Datum. I hav^ ^fiiipribixl W m a..pfur4pM^i: JP^^h 
and called it SareodemMtmf^mm. m: 

SAiu?9BsucA.^-TCa)ar. G^ XhgUii^gasimm^iru^tAm'i 
gromJis dissrstii nepktw fw jSirU mea epi^^rmide i^eafi^ 
iffstructus. The NostociDen AJgse have a pe^wi* r in 

Another kind, the Geoehtm^niigtica^ rs^x Qf v^im^fim 
than a blood-red, thoi^ of a very liv% polour, cm xxm^si^ 
prevalent in £gyp^ on th/e w^ hai^s of theNit^s^lRht^f^-Bf^^ 
glanca grows. It is a ,yery xemarkal^e k^^ ^l small in w rfwy TOf 
having a very close affinity . to . the ■ Vamherich g rmfM^f ^ i^f 
X»j^l^> or the V. r^dicf^ of Ajiardb; but, Qotvithstanjling 
this, it certainly b^lc^igs to the fq^gi and not to tb^ a^;^ / ^ 

Gaocbabis. Char, gen, Th^UM inbulotm amtimm^ U^^ 
fii/ormis (radiciforpu^yx V^Jfieula^ JrwOv^. eJcUr^ ^ if^^ 
(ComocjfikB) sporo/ngiisy iporangiis sparidia cdoraia indudain 
iillm9 rq^das. 

, In the «ime year, .1 ib!ui4jst;$ut in Uppes Egypt^ aft^ 4^ 
jnundatMm of the J^ile^ a stagnant water >of a v^y ned ^louf. 
The cQloming body was H^ Sphoeroplpm OMmiulimiSkM A0ifdb» 
a weli-knowB alga of fredi. waten ^ -i 

In 1829, 1 was for 4^ x^mnbei: of . months at Tor, on^ th^Rld 
Sea^ in the vicinity oif 3lomxt Sinai^ On the l(kh JhmA)/^ 
I ^hjjre pbservi^d tlie s^rjldng pkiOKini^ the whde bajr 
which fcHins the )i#rbaur, o£ Tcnr of a bloody, colour.. TJi^^ 
maio sea beyond the pond rpef that encloses the harbour^ wip 
as usual oolourles?. The short, ifaves of the cabn sea dutipig 
BUBshine,. carried to th^ shore; a ,Uood^solou|red j»limy mas% 
which it deposited oq the. sm^dSf ffo. that th^ whol^ biQr, fialfy 
half a league in length at the ebb of thf» tid?) e^bited.i^ biloc4- 
red border of mqre than a foot fcffoad^ Iitook <up so«ie <^^ 
^ater itself with glasses, and cairriedut ta^vy tent at hand on 
iht sea-shor^. It was immed^stely^ispoveredtthat Jhe ooilouf* 
ing was ouised by small flakes scarcely ^stinguisbabl^ ofle^ 
gn^enish, sa methw s of a lively green, but for the wooit part^ofji 
dark-red odkmr, although the water itself was not stained hf 
thevn. Thi3 very interesting app^ai^uMe attract^ my i|tit^t{Q9. 
as explanatory of the name of the Red Sea, a name hitherto «o 
.difficult, of exfrfanatim. I for many days, and wiUi perfect lei- 

JAKUARY^^MARCH 18S1. 2 
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i^re, accurately examined Uie appearance, and made microseo^ 
piealobserratioiis on the colouring mats. The flakes ccmsisted of 
small spiral, or longiah irregular biiadies ci oicilhUoria threads^ 
#hich were enclosed m a gelatinous sheath, and the flakes nei- 
ther resembled one another nor the Uireads in each flake. . In 
the glasses placed beside me, I observed that the flakes, during 
the heat of the daj and in sunshine, floated together on the 
surface of the water. During the night, and when the glasses 
were shaken, they descended to the bottom. After some time 
they returned to the surface. The obsenration made by Dr 
£ngelhardt on Lake Murten, was Tery similar to this appearr 
ance, and the delineaUon of the nogle threads I^ Do Candoll^ 
exhilnts a very dose relation to it De Candolle infonns 
me he has preserved no dried specimen of that substance^ for 
which reamm no comparison can be made. The gelatinous 
covering, and the union of many threads into very small spiral 
groups, give to the substance of the Red Sea a peculiar chacac* 
ter, which entitles it to form a particidar geno» of a%3« 
. Tbiohobxsmium ERTTHBEirir. Char. gesL FUa s^kUa fas^^ 
ckuiaUi nee osciUanHay fasciculi discreU muca invobdi soHaks 
Ubere naiantes. I know a very simibr green hodyr which I have 
often observed at Ldpsic mid Berlin, and which entirely fills 
the water, giving it a greenish hue* I odl it TrUAodesmium 
jlos aquoy because I do not find it enumerated among ,tbe 
commonly mentioned forms of this kind* 

The appearance of the Red Sea was not pemanait but pe>> 
nodical. I observed it four tioaes, viz. on the 35th and 8Qth 
December 18S3, and on the 5th January 1834. We brou^ 
along with us for the Royal Collections specimens taken from 
•the sea diore, and dried on paper and sand. More particular 
details in regard to it will be found in the Symbcli JPbgstd of 
Dr Hemprich^s journey and my own. 

In 18099 I hftd an importunity in Siberia of making my most 
recent observations on blood-^-ed waters. In the sXep^ of FUh 
tow, between Barnaul and the \ske of Koliwan, on the 5S4t|i 
July (5th August, O. S.), while intendkig to Xskt a survey of 
the vegetation of the steppe, I found a. fen with a pool of 
(Water, in a low land in the immediate vicinity of the post- 
statioa The dark blood-red cdour of the water was very iBtrik^ 
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kigy even at a distance. I therefore during breakfast made an 
excursiion to tbe place of the phenomenon. I found that tte 
cdour was confined to a A\mj surface, which in different places 
ftcnrmed a shbiing skin. In some places the water was troubled 
with red colouring matter, which in numy places passed into h 
greehi^ hue. The red colour was^ darkest on the edge <^ the 
marsh. In some spots, indeed, it formed a red jelly, because 
ated water began entirely to evapcnrate, leaving nothing but slime 
upon the mud. The main desi^ of our journey, and the ra* 
pidity with which we travelled, prevented me from making, mi^ 
crosGopic observations on the spot itself, but I collected the red 
mass partly on white paper, drying it quickly in the «m, and 
pardy in glass bottles ; and to make certain of preserving 
some of it fresh, I took with me some c^ the mud of the fen 
coloured with this matter, hoping, on the one himd, that the 
mud would for a long time pres^ve the moisture, and; on tl» 
other hand, that the small and very probably organic particles of 
colounng, would remain in it undisturbed, and not be destroyed 
by the jolting motion of the waggon. In Schlangenberg, wbo^ 
we stepped longer, on tlie following day, S5th July (6th August 
O. S.), and on the S7th July (8th August, 0. S.), I had suffi* 
dent leisure to examine the substance repeatedly wi^ the mi* 
croscbpe, and to make a drawing of it. The corpuscula is tht 
mud o0ly were preserved aHve, and the microscope rxamedkoXiAf 
shewed that the colouring particles wa« infusoria, neatly "toi 
lated to the prokci forms of the Cercoria viridis of MuM^^ 
which I have placed in a new genus EugUnOj but they w^6 
not, Kke these, supplied with eyes, fat which reason I have as&. 
Mgned them anew generic name, AsUma, from the changeable- 
n^^ of their form. Bory de St Vincent has indeed formed a 
genus Raphanella, in which he has included similar fi»-ms, and 
likewise the Cercaria viridis ; but I oinit this name, first be- 
stowed by him from the form c^ the animal, which is Muller's 
Proteus t^ax. The remaining forms, which are quite different- 
ly organized, belong to other genera, and partly to other classes. 
I shall give a coloured drawing of this beautiful animalcule, 
cfone from life upon the spot, in the notices which I intend pub- 
lishing of that journey, but I shall here be satisfied to make 
msyelf intdligible by a ^ott characteristic of it 
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Astasia, Phytozoa rotatoria. MoKOTRoeiftA ? Char. 
Gen. Corpus vtirUsm wawtotrnm mU - poKinr Anyritofl/kut, ore 
anHcOj ciliis non disiincHSy pado nuOo. ^ 

It is very probable that this animalcule, which I call Jskuia 
fujemiUodeSy is one and the same' with the Vclvox tacustris c^Girod 
Chantnm, but which seems to be still less ohangeaUe in its 
forms, thence must in the mean time be retunsd as Askuia 
lacuiirU. A tUrd form isiprobably the Astasia sangtAnea^ the 
UntJuljfs sangtmea of Nees and Goldfiisg. The structure of 
this ammal has a doae affinity to the genus Eugkna^ (Cerca- 
ria viridis) that is furnished with an eye, which explains the dr- 
cumstanoe why no propagation by division has been observed 
among them, as is the case in the character of the dass of n>- 
t^Brwa Qtr wksd smimais. I am acquainted with four distinct 
species of the genus Eugkna : E. vimliSi Cere, viridis^ M. E. 
aeuSf Vfbrio acus, M. E. pktmmecUS', C&rd jdeuronectes, M. ; 
and a new spedes, E. 9pirogyra. 

Weber's animalcule may form a fifth q)edes, as Euglena son* 
guinea. Ho more zoological particulars bdong iq this place. 

I dose the enumeradon of my obsenratioos with the informa- 
tion, thai during this year at Berlin, the alga^orm Sphceroplea 
amiulinay in the low lands at Kreuteberg towards Schcmberg^ 
the flooded fields at the end of May appeared of a most beau- 
tiful orange-ccdour, whidi passed klto a lively cinnabar, to an 
exXxsat which I had never before witnessed. . Thb algaform is 
first green, hence the Splu^roplea sericea ol Agardh r^rs to 
the colour, wluch was occasioned by Bory de St Vincents Cad^ 
mus seriotuSy which is just the earlier state of the same plant. 
. A retrospect of all the facts regarding bodies which really or 
apparently communicate a red or blood-like ccdotir to waters and 
iqqeous meteors, afibrds us the following catalogue of them. 

A. Biood-dew, Red<dew, Blood-rain, and Red^ii. 

L Are decidedly shewn to be a dciceptioii caused 

!• Bj an excretion ftmn bees. 

8. from Imttetfliet. 

3. By red atmotpheiic dust 

II. Are probably sometimes effects of chemical processes, 
produdng red rain and red ^ew, but no particular 
mstances supported by positive and undeniable 
proof have been adduced by any one. 
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B. Stagnant red waters (blood water), Red springs, Red Sea- 
■ ■; ^ water- ._,... ■■ 

L Are shewn to bd«i Ulusion produced by . 

a. Anirnai Bodies. ' *" 



\. 



4. Great mimben of Ento- 
mostracft 



'V. *r ^ <Gireaft iM|m]iQif( . ^of C^cJujaiqwa^riQomis. 



a 



of Jltpbnia pulex. 



indefinitely minute Akalephse ? 
f in the sesu 
7. * . ^ « I of Bagkna itnatiinea ( W^ber-s. 



? . - ,. Infusorii^ \ infiisoria at HalleO 

a Great numbers • (#f Astasia (V<4voit) kenflbrfa 

r 



X-.' . I 









i^ 2>a do. (or Astasia (^dielTi^ «aB|pll. 

IbftiSoria. . < ^^^ 

JjO. Great numbers . (of Astasia iisematodes. 

, Bleedings of fisk ar^ only to be kept in mind lor exainlha* 
tion. 
^ed water^pidei^ (Hydrachtia) and Noidett^' htant tikvet 
been so deceptke as net to bo Imcnpdi^t^ly irec^vgrdy^od, 
and bave never ex«iled the attention aSu^ax^vf^ 

|>. Vegetable Bod&es. 

11. By Tricbodesmium erythrseum in the Bed Sea. 

12. .. Oscillatoria rubescens. ^ 
IS. — Oscillatoila subfbsca* 

14* \i^ OsdUatoria Mougeotil (Bory), not the Ofo« Moi^^eo- 

Uaiuvof Agardh* • .. v 

, l&, .- 3phfleroplea^nuHna (wliich if of a cinnabar colour.) 






' ^. Jnotgamc Sodksm 

16* — . Bed atmospherie diist^ 

n. Are looked upon as a chetnic^l effect produced by 
the miking of different kinds of water, the'bi^^reu 

I dients of which haVe not been e'xam]hed.—Gim^aff. 

tit. Are looked upon as the operation of volcanic; pro- 
cesses on springs. ' ' 

C. Red iawt spots on the ground and on other bodies 
^ (blood f^ts)^ are shewn to b^ an illusiop caused by 
plants. 

17. By PahMilavanguinea (TbeL sanguine^^ Fersooii.) 

IS. — Sarcoderma sangiiinc^iu^. 

19. — ,Mprcoderma (zpcgalactina inebrosa.) 

ffO, «. Bsematacoccus GrerilHi " 
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12. ^ Geocfaaik nilotica, (dmialMr red.) 
To thete bdong also the mAtten alretd/ mepUffncrf in re- 
gard to red dew and red rain. 

D. Blood-jellies are eoDJeotured to be an iUudaii caused by 
jdant^ 

PalnuiUa $angwnecL 
tS. B/ AcUnomjce meteorica rubra. 

Besides these twenty-three terrestrial substanoes and argaqic 
bodies, there are, ind^d, many other masses aad bodies remaric- 
able for led colours, and which might produce similar i^pesr-^ 
ances; but here we have only to do with such as have been 
viewed as meteoric or blood masses, or whose dense distribu-, 
tioD, together with the iavinbility of their form, and the striking , 
red cokur, which has power to arrest the attention on survey- 
ing a dbtrict, and asngns a peculiar character to those sub- 
stances, which, taken singly, are wholly overlooked, and thus^ 
seem of no consequence. Let us keep in mind what are the 
so called colourless organic meteoric substances ; and whichj^are, 
fi& follows.: 

Ve^ek^ Bodies. 

1. Aictlnomjce meteorice alba (Tremella met) matter of common fidlii^, 
star. 

t. Nostoc commune, as the jewel of the alchemists. 

3 Spumaria mucilago, or ^thalium flaviuiiy which comes within this class. 
All the observations that are known to me regarding these bodies, es- 
pecially the first two, excepting the sii^le one from Italj hy Mea- 
zel, are very unsatisfactory. 

b. Animal Bodies. 

Much has I een said about infusoria flying about in the atmos* 
phere ; and the existence of meteoric infusoria, assumed as ere- 
dible, had been made the foundation of other hypotheses, but 
supported by no direct observations. I know only three ob- 
servers who maintain this opinion. 

Gleichen found infusoria in snow which he mehed in bis room ; 
and Miiller quotes the representation of Eolpoda pyrum (Glei- 
chen S. ISO, k. 87, f. 18-20.) Whether the snow was taken as 
it fell, or somewhere from the ground, is not mentioned, nor 
whether the vessel and the object glass were intentionally 
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tleaned. As it is probaUe that Gleichen was interested only 
in observing the influence of cotd on these animalculas, and ii^ 
this respect abne found the observation worthy of attention, the 
proof of its being » meteoric production falls to the ground. 
. Bory de St Vincent mentions in Diet. Ciossique, art Enchelyst 
p. 168^ that he often observed infusoria in snow and drops of 
fain. As he does not name them, however, we may feel con^ 
vinced that be did not observe them wilji particular acuteness. . 
< Professor Sdiutixe, in life work, entitled^ Microscope £xa* 
tnhifttitms of Robert WtqmtC$ discovery of Living Animals in all 
Bodies*, &c» 18^ expresses himself very decidedly, indeed the 
most decidedly of all. He does Opt, indeed, speak of meteoric 
propagation^ but supposes, he observed, that the dust hovering 
every where in tlie atmosphere was mixed with dried infusoria, 
among which he pencdved the Furcularia rediviva {Rotifer 
vulgaris) and Monadss. These examinations are certainly 
founded on error. That dried infusoria scattered and floating 
about as atmospheric dust, or dust from book?, can resuscitate, 
we can no longer believe, being now better acquainted with the 
structure and peculiar properties of infusoria ; and it would he 
yfdvy difficult to recognize a shrivelled rotifera, and particularly 
jto discern its species. I refrain from a full refutation. I m^^ke 
the remark only, that I may, on the cont|rary$ receive instruc- 
tions from more accurate observations. 

To avmd illusion, I have, myself, with uncommon perseve- 
rance, and the greatest care^ examined upwards of a thousand 
•single flakes al snow and dn^ of rain and dew, the last two even 
in the n<»th of Africa ; but in po (me of them have I, at any time, 
observed living infusoria. From more accurate observations oa 
the organization of infusoria, I have ascertiuned that the R(^ 
tatoria possess all the organic systems of the higher animals, large, 
^^^s, and alsp nerves ; that they are supf^ied wi|:h organs of 
nourishment, and repeatedly evacuate a granular mass, whidi 
cannot be t^ken for any thing else than eggs. The eggs of th^ 
rptatoria are so large, that dbey cannot escape observation if they 
arc looked for ^ but it is otherwise with the eggs of the gastric 
•animals (Polygastrica), as I call the rest. These eggs have 

* Mr Brown oalj professed to have discovered moving atoms in all bodies, 
\mi cUd aot ^lleg^ tWtbe mo^on was tbe result of /»/<?*-*£p* 
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and te«o«p«mDcj place them beyond the -power of thtmienK. 
scope... It if probable tbai tl^ete tgg/h viimA hj eMrrefHe^'df 
air and tbe eiraporalioo of water, may fill the ali i i o g p |i oro» ;jiad 
•U9|aia liule injury from aridity, h^fmm ^hejNH^ear'ti^ iolitfa 
and dfnrelqpa Ibemeelvet eirei^ wbecti and-ave^perhapa ffrisftt^ 

olwpnred by cbemivtt^ Butia^ to liviagr infuforili and ^fialtaiei 

amaiala^or w^t are cf^ed Atiaoaphem tZj^pAy^ Am«^ 

cprrc^ pC.air, w^lCiinaG^beHfTOHU9 (beir enile4()9<untilAitlteq 

evidence tlmi Uie preient ia broug^t'/onvard» .TbeiloNnl ffii) 

hi^ertOifatisfiMori^.obwrved.ave^ > ,^ r i. > h -.^ t'*: Jmstf 

i. |[olpodapyiuin» MQller> neooi#agrtiMGHkvehcBi ^ m .;>iioi/ 

A Ii^fl^tennipateinf^lcKil^^lOc^Bdiilg » ' ' > -i^^ni*-) 

8. Jfurcidana rodiviyfi^ \ •? » f .j^mEj 

4r. Mooas tenno» . V Aeoudi^giorPnofasQeetfichidtidi ^(» 

5i Moimlewb •'J^. '" ^''' ' - -M.-^^inr oil 

^ ' ' ~~~: ~~" — ^^""TTTT. 

OtUUn^ qf^ Pkm fir amiiifimg MmcUnergtm^ MgmttA 
JPrmti^gmPrfi99, By tlOHDi Csinc3f^x*wELi/, B^eMiidL' 
dlebie^. (With a Plate). - .^ ' ^ »» 

Un a fpntaer evening of this «e^^ («Ffuv5.)^Itt{>f^by IMl^fi'i9W>^ 
aer, suggesting varioi^s improyen^eD^ on the Artof jpi^n^^^f^l^aa t 
T^ftd before the Society, in which,, aft^ pointing out the cfimL^ > 
lency of the Printing Machines^ invented by JMkssrs C^fwrppr 
and Applegath, and. by Mr Ni^ier, fbr.the p^rpose of ,p^|tr . 
cations of large numbers of copies^and where exped^ti^ Jf^^ra* 
quired, he noticed, that, foi; fine printing,, they.. were in&rioi:y,j(p.|^ 
the manual press, althougb tbey excelled in one point, .vja, Ibe ' 
uiiirormity in intdngi and consequent equality pf oolour of tbe. 
printed sheets. He alsp observed^ that, for ecfuxm^y ,^J(b6 <^ yp, > , 
of small publications,' the manual . presses )uid. the adyfu^tage^ i\ 
And concluded by stating, that a contrivance which sbquldgire 
the manual press the benefit of uniform inking, with a duo^nu- 
^ion of labour, was a desideratum in the ^ of pointing; 

• Bendbelbre jUie Sod^y #r Arts ibt ScotlaQd> «d Maidi MSK ' • 
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Mi^ Fraser says, " AS tb thte hiking Apparatus, that attached 
tey the inacfit&i^tt^ M^i^'C(^^^ bef 

placisd hhtttedUit^lj behind the'tyifipaTi4oPihe'Stanhbp4 or Cot 
ilflibi«n ftem^ and l^ wbrked 1r^ sfeatti^MF^^as Mt^ 
¥^re the tympttitfe aW <jritt^gedfHh^pr^^ in ^^aWt^^edW, l^ut 

aftiM?^ isacto itt^]|^i(^^ ftbitf'the^ hajM^^'^dhin^'a 

cotiidif ]^tit^ tiy the iiAS*g A^parAtti^ alidi^ iijii^i* tlie ty)^ 
beb^rmQedy itttntled 16 ^« Mlt]^ik)iM. K thK in%^rki); 4)iB 
prtiadijtticbdd be laying ^bta and ^ff htt ^hfeetsfaiia lijf ftife 
thK bi^liitd ddiae s^, ilil^'Ydha^o^Id ^^ki bedtafibh^'^^t'lilg 
hand, and ready for his takif% ahoiber impresi^ibn. 'It^li^d^ 
vious, that ^ ^i%at'daB^^ci% "^ 1>e<)^r6r<x)die^ heii^, ^tl'^ '^e 
construction of ihe^ iM(^!n^y ft^ ^^vihg and t^turiiinte the 
ouiiage, and making the carriage so i^oely td fit th^ frame- work 
c^ tbsil^iiipaiiByJtur JtapMSf^ as it is called ^ but after 

die ingeBioui»xx>ntrivaBce of Mr Napier, in his ttmiAiMt/^v te« 
Geh«igf«Jbd^ii$ngVlff t^^ doubt of these 

di6Sculties being soon obviated^In this way^ thereat Jlesy^ra- 
tum of securing an equality of colour would be supplied, and 
t|ifi^«g^JWN9fl»o£^an^iippm with'an en^ne-po^er 

foi>4te^ vbotei wookbrbi^icoti^p^MMd by only one-half ^ the 
men being required.** "^ ' -^ 

Having been named a mei 
to^cc)fi&id^r anid report on Mr 
biidtieMI (UrhM to this subjec 
cuirrtid tb ^e, wMch seeto fitt( 
what "has been considered t( 
hotumr of laying them before 
m^ thinkfrig, that the shewing 

adti^tM' tb^ehiddate the principles of the contrivance, than a 
d^ription of a more peHTect form of machine, with its parts 
inti^ coidpacfdy iiiranged, and, on that account, more difficult 
to^be described; besides, I conceive the principles of a con« 
triVdUce more interestmg than the details, x 

If any hint contained in the sequel should prove of use to 
those whp may make trials to effect what Mr Fraser has pro. 
posed, it would be a proof of the value of this Society, and of 
the benefits to be deiived from statements like Mr Fraser\ 
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caUing atlentioQ to what is felt to be wmtiiig to improve^any 
ait)— 4br if my humUe endeavours contribute any thing to tb» 
art oi prindng) it is owing to Mr Fraser^s paper that my thoughts 
were tuned to the subject. 

In inquiring into what had been done by others in regard to 
inking^ I learned that thene have been oontrivanoes for this^jmr-* 
pose, but that they had not answered expectations, and tot this 
puise, be^des others, that* althoi^ the inking was done by'm»« 
chinery, the constant pulling the press was too severe labour fior 
the workman, if the usual numbarof inqpresttons in agiven tim^ 
were demanded. In the common way, two men work together, 
and relieve eadi other, by taking in turns the duUes of inking 
and of puUingp I have therefore attea^>ted a plan to save the 
labour of the pull, as well as to ink the types by machinery, 

Explanaiim (f the Sketch. (Plate V.) 

' In this sketch, which is intended merely to give a general notion of the 
plan without detaUs, n« |)art of the neoessarj f)r«ne-work is represented, ex*, 
oept the cheeks of the press, and the range of the frame«work 6f the inking 
apparatus, which are slightly shaded. The inking apparatus is arranged on 
the plan of Messrs Cowper and Applegath, with an inking table, which is 
understood to produce the best work. 

Tlie drawing represents the press in astate of rest. A the oofila andlbrme, 
witti tampan opea, B the inking tahle, C the Inking yolleri^ J) the distri. 
buting rollers, £ the ink-trough, with its rollers, to he put in motion by th^ 
pulleys and bands (both dotted in the sketch) ; but the proper rates of motion 
are not attempted to be shown,^ — only the mode of communication, and where 
an alternate nietionis imj^rop^, the pulleys would be l^mished with a ratchet 
and spring, so that they would reToly e in time way only. F if the SMppljring 
roller, which is raised to touch the tnk.trough rollers^ on the advice of th^ 
ink-table by the wedge H, on the carriage of the ink-table acting on 6. 
Under these parts is an oblpng rack-work, connected by a hinge with the 
under side of the iiik^able ; at the right hand end of this there is a whed 
supposed to be in eoastant nM^ion, connected with the moving powec On 
the end of the racl^ is a pr^^ing pin I, intended to siU^e along the bar K, and 
fall over the end of it, When the ^wer comer of the rapk would rest on the 
bar L9 on its return. 

- The tympan has a carriage of its own, separate from the coffin and fbrme, 
(which might be called a^ outer coffin), which is made with three sides, the true 
coffin and forme in it being intended t^ sUde out? in order to be ^arp<^d t^ beink^ 
^ This is shewn at fig. 2, where the shaded part marks the outer coffin^ with 
maiics for the hinges of the tympan, and within it the true coffin and fdrme ; b^« 
side these^ is drawn the ink-table ; this has two pegs with notches, which go 
into cot^sponding holes in the coffin, attaching and locking them together 
lia iteMve way jtfihe fastening ,oC the bit In a c«rpeniter*3 hrsce, Qn ^9 
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iylniwiii as shown in %. 1, there is a qutdrant of a spiral curve M; Ihis is 
an ittiportant part* When the tjrmpan is open, the coffin is free to he drawi^ 
out, and it is locked to the inldng tahle ; but in shutting down the tympan, 
this part, by the spiral curved edge, wedges the coffin and forme hard home 
in the tympan carriage, so as to secure its true position to preserve TegUtcr^ 
and at the same tiikie tlii& taftis^df 4|ie fuadraate press haxk studs which un*. 
lock the coffin from the inking table. 

The press maj be of any approved shape or material, and it has its ^indle 
acted on by an excentric wheel Y, which is to be put in motion when the 
eoffin is ran home in the press, by its pressing on the end of the lever N^ 
which throws the press into action, the riiaft or axle O behig in motion from 
the moving power, and properly sustained by a fly*wheeL The press then 
descends, and, on its return, the wiper P throws this part out of gear, and 
iX, the same time presses back N, which, striking on the coffin, gives the 
Mgnal for the pressman to run it out The platten is counterpoised by 8, 
and the excentric idieel by B, so that when free Uie parts settle in the 
position ready for action, Uie wiper P Wng behind the lev^ K ; on the 
lower end of N is m^ked two. notches, with a round part between them, 
with a catch pressed upwards by a spring ; this is to make the lever N settle 
In the positions of being quite out of gear or perfectly in gear. 

The working of this appara^tus by one man would be tiius arrmged ; he 
would commence wiUi the tympan down^ and by acting on the treadle T he 
raises the rack, so that the pin I may slide along the bar K ; the whed then 
carries the inking table dUme under the inking rollers and others, and returns 
it to its position ; this is to be repeated till it is fully charged with Ink, then 
he opens the tympan and touches the trea^, and the forme is carried off to 
be inked, wbUe he places white pep» «n the tympan ; the fi»rme beUig re» 
turned to its place and the tympan shut down, he runs it home into the pressi 
the inking table being left at rest. The pressman would bear on the winch 
till the press falls, and then reverse his action, ready to run the forme out 
whenever the lever N str&es it back. Having run it back and opened 
the tympan, he tou<Jbes the tireadlc^ and proceeds to change the sheet whfle 
the inking process goes on, and repeats these operations while he continues 
to work. 

I have diufi described the contrivance ia its most sioif^ ar- 
rangeioeiit. The ordinary plans of framing, and the various 
modes of rdieviog fricUon, and all accessories met with in mo« 
dem machines, ace supposed to be used wh^e wanted. 
. One of the objections most probable to arise at first sight is the 
inconvenient length df the machine, but this may be obviated m 
many ways. 1^^, If slu»rtoess be an object of importance, it 
can best be .obtained by applying those contrivances for inking 
which do not require the inking table ; for if the distribution 
of the ink be done entirely by rollers, for example such as 
ijiose used in Naper's machine, then these could be placed un- 
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der the gallows cf the tyinpan, and (he fohne would liave to be 
moti^ Bttle mote than its own bfeadth, 5M^ Sif)poeMig dtlMf 
inking tdbde retained^ astbemethpd beat auked for. fiDC[[lml« 
ing, the long rack-work may be Buperseded by a shorttone^ and 
tkeMteaaat^ CKtSwit of' i a>Tw m nt cfflhctott by the oae ^ whfeeis 
tod pinioii6> or by poUey^atod bandsy**«4fae^iiicfed^of ^facfpiA- 
leys bang ao }ir6portk)iied «s to increaae the wmAmi aqd Jiece 
ib'inay be ^ibaerved, thai it may {Nmbably be foundfadhfbafafeiii 
aKcM«ft %b telerpMe ptdtey abd band bet^tenthe i^tbcd woM^ 
And the Inking «aUe^ 1* free it aa muck a* possible 6rGm> ijxmot^ 
Sdy Instead of the long rack-work, circuW work ia»y ba4iied» 
mih^ by uaUig.aUecaately tbe outinde a^d the inside of a tpp^||i)d 
circumferenee, as is done in the Patent Mangle^ or by wiffg two 
wheds, moving in opposite directions, having teeth on one half 
of their circumference, acting on two linea of rack-work ; and if 
multiplying pulley and band work were interposed between these 
wheels and racks and the inking table^ they might be reduced 
to a very moderate size. ' - 

With regard to the oontrivanoa fixr worldng the press, I Inay 
observe, that th^ excentric wheel has the advanti^.o£;a«|Dotiea 
ak>F and powerful in proportion, at Ike firsi), in orddr to imr- 
oame the vis imrtimct the apparatua-of the pre8%' and ais^/itt 
the {Noint of gt^eafisal pf^essufv^ ; while k is quicker in the mdMe 
parts of tbe aotioiH botkin the rising and tbe&lHi^ oinlke^ 
fHress; and the itgiiataacb of rthew%ttf. in.libKai^^ 
of g^ar, would sorve to exhaust the momentum of 4h6 esgeeilliic 
wheel, its axles, &c, &c. :_ j; 

In the Sketch, the shaft for putting the press in motion is 
supposed to pass right over the press, and the excentric wheel 
to act directly on the Sjpkfdle of tbe piesii; but it is evident the 
eiE^t m9Sfi^^iitm»^jhj.th^ int^v^ntion of clever pX^yrhatr^ 
wee distance the shaft may ber; and soithe oootrivanoe aiapb& 
suited to any liftiiation, and, imtead of aetfeg^on '^-qpbidlB^it 
might be arranged to move the bar of a comnion pre$s. - ' 

Wl^i^ ^ h^ imp^e8sjQn!s;4)r proofs mer^y are Wanted, the iijc^ 
ing apparatus need Bot be u9Qd, tbe hand-»>Uer, used ii^(b^x;pip-> 
mon way, serving instead ; and aa the inldng qpparatusvand^tliat 
for working the press have no connedtibn, one ^ o^er, of bblh, 
iP^y bf i^sed at .pl^a^urej ajid }f jhe press were fitted' wftti a ISiir, 
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iiiacUitio»<irthe excentyic' wheel apparatud^ the preas^migbl be 
timl iii-the doknmon wa;f , Vbei» ibeengipX^ iiloyipg*-]piQw^ \ifiMS( 
'not in use.^ ■...-■ .-.-,..; .i, .>.. ... -., .. . , . 
t It tnay be piopeo to slate lbet8opfkiBelliatej«^^{«e<itiW.pf 
^befpresa limvcrdtteribed^ Sbdahafiibr jtbci eatceoArfc vheel 
k «i]ppos0d'to verrelte eDoeiar^woaefeods, and^lhe whedof the 
vaofeiworfc oike in eelclf etectmd, and thM.eight ire¥<Atttidn^.jOQi9* 
ptetetti€ftopeiatian«£ iaking. The, titoq nee^sstOQr ti>47iMl>tib# 
ttoffin inti9the^pnM^ twe(8eof»d% »ad4liea«Be titae'totiiAr:^ 
fbuti^-oTbeii/ ''•■»•'-• '• ^ ./■.-.,,. a .- ,.; ,,r. , ';■•)?■- r ,> -'• 

^'PhW'tiine of iokiiig^ during wtdch alsd Uie iheet i» tdtea' cafC,^ and i^ wMi^W 
' ^tecedipitbetyibpMsii > . • .i .- ^'^ ,uu n > 

tj ,.r, , .. .PrfMW*r». - - •. -.. ..;-,. ',.- .' ^' .J 
Eunningoui. • , • • • 2^' 

One impression in 14 seconds gives t56 in the hovtr. 

^"^lA theBketch^ the ouM coffin, orccoriiige :«C the tyo^n^ 
^wieoppoBed tar ixxiHst of three .j^ides, and without ;a bottoii?, 
iuai madci very tbidc iii^ the* sided for« strength* Berbaps it 
I'woiildibe betterto be made vvtti abottom).ia.wbiQh,d«ae^^e 
Mnterand sange^ B(> fiu: as the* tynqpMi joarriage Ji«8 to 
4avlKc }m as tuoeh'lower than the ^rangO' for' the inking tidbb < f» 
the^iottoni isthieky diat tlieforminiay be on the same lev^^^ 
iHkingtable. * . „ , ; , 

EDxiTBuaeBy F(06i 82. 1831* f^ 

Siirint the peptar refe)*red t6 by Mr Ol^rk Malt#di ftppeHred in the last 
' 'kiilMter «f lUB^^Nmia]^ it bis b«tt satli^uBteiy Xa lettrn^ that tlie;8alo<)ct had 

nications r««i?eivedy we hfve ))e^n layaured iritli ofie from Mr Cowper, and anc 
jther fi^n% Mr Napier, tlie patentees of the two large printing machines f<mner« 
ly alifuded to. The latter gentleman states, that he lias already secured a patent 

'l^inichiBery, part of whiehyidthQegli kraomedegrea'diflferiiigftDili gjh^t prr. 
liostdibT^aj^ ii iqttnded fiirthaaasae l^UTposc^^ut tibat he haanot jet brp^ht 

jOlblt pi9fict^4^d MrCpYfper says, th«t his patent for the large machmet 
^i^>i4ff.alsp the, application of the ^nipngoipparatus to the common presses^ 
l»ut that he hiis de^ed to mAlce Such an application^ though frequentlj re^ 
guested to do so, from a belief that the printer would derive no good frcmi it» 
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We hare also hsd the pleaeuxe of comrmMtig with Mr Cowper junior, wfai» 
mentioned that, when ktdj at Parif, he aaw the self-inking apparatuslactu* 
ally attached to the common press, and at work, in the Royal Printing^ffice 
there i hut that the inking-upparatus was ultimatelj' abandoned, in conse- 
quence of the u nfor es een obstacle in pHlHng, which it is one particular ob- 
ject of Mr Clerk Maxwelhi InvMitkm to xemore. Were this part of tiie 
latter gentleman*! impfOToment also to be carried into practical effect, not 
only would equality of colour by the self-inking iqiparatus be obtained, but 
also a no less important demderatum be supplied — equality of pressure by 
steam-power. At present rery great muscular exertion is in general required 
to produce good work, eren with rery powerftil presses ; and, therefor^ 
should one or both of the pressmen be unable, or find it dif^cult, to take a 
sufficiently strong pull, several derices are apt to be resorted to for lessening 
ttie labour, such as dtwhdnff, instead of merely damping, the paper, increas* 
ing the soft stibstanc^ between it and the point of pressure, applying too 
much ink, ftc^ but in iill of Which cases, howeyer sharp and new the type 
may be, nothing but a Tory ifr^^kf, blurred, or blunt impression is pro- 
duced. Hence it wiU be obyiolis, that' were the means of obtaining a steady, 
regular, and more or less powerful pressure by steam-power at the common 
press once procured, it would essentially contribute to the beauty of typo- 
graphy ; and hence will likewise be perceived the very great importance of 
this part of the plan now propoasd.. 

It is curious that, on the other side of the Atlantic, the application of a 
self-inking apparatus to the common printing press has at the same er^ 
been thought of, and carried into effect. In the number <^ the Christian 
Instructor for February last, it is stated, that an American Journal, speak* 
ing of the imp rove m ent in pilntlng, remark^ that ^ the introduction of the 
Napier machine into this country, together with the Treadwell jness, made 
at Boston, has been the means of producing quite a revolution in priiitii^ 
A great variety of machine pre^pes have sub^uently been invented here, 
and the 9^f4nkinff apparahu hat been imprwed and appHed ta the common pressJ^ 
^^ The most rapid machines can be made to strike 6000 impressions in an hour. 
This is equal to the work of twenty hand presses ; or, to express it different 
ly, it will enable us to print the common I8mo Bibles at themte of 75 copies 
an hour. A hundred presses at this rate, could supply every &mily on the 
earth with a Bible in three years.** 

For the printing of publicaticma having a large circulation, it has always 
he^n obvious that the machines possess a decided superiority over the com- 
mon presses ; but work of this kind is wholly confined to lai^ towns, and 
even in tiiese to comparatively few printing-offices. By &r thegreatest proporw 
tion of the printing busiqesa everywhere consists of work of a miscdlaiieoufl 
nature, and of which comparatively few copies are required. On this account 
^veiy few printers, indeed, could keep a single machine in constant employ- 
ment, even were it o^erwise applicable to audi work, which, neith^ for ge- 
neral economy not for very fine work, it is universally admitted not to be* 
Besides, six good presses can be obtained for the price of one machine, and 
the great minority of printers throughout the kingdom have seldom or never 
oocarion fer.so many. These^ too^ c«a be applied to a variety of purposes ai 
the same time^ and one or more only be used as circumstances may require. 
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Should a press be at any time unemployed, there is comparatively little loaa^ 
for the first cost is not great, and there are no men*s wages to pay in the in^ 
terim ; but the yery reyerse is the case with aprinting machine, the original 
CNitlay foat one, independently of that for the engine, &c., being from L. 400 to 
L. 700, and a considerable subsequent expense of keeping in repair, and a 
stated rate of wages to one man and two boys at least. Henoe it is evident 
that common presses must of necessity continue to be in much more general 
use than printing machines, and could Mr Cleric Max well*s ingenious improv€^ 
ment upon the presses be carried into effect, there is no doubt of their value 
and utility being rery greatly increased. By it, not only would the labour 
of one man at each press be entirely saved, but that of the othw be also re^ 
duced to little mora than supplying the sheets of paper. The quslity of the 
work, too, from the regularity of inking and pressure, would be much im- 
proved, and means would undoubtedly soon be fiiUen upon for increaaiDg or 
diminishing the quantity, in a given tim^ according to the nature of the work 
in hand- There would certainty be the additional expense attendant upon 
an engine, &c for each printing office which there is not at present : but 
surely if the same kind of mechanical power be found more economical and 
advantageous than manual labour for cofiee-grinding, and similar purpose^ 
it would be much more so^ if it could be rendered applicable to the important 
operations of miscellaneous letter^i^ress printing. In short, it is very evident 
that the demand for printing presses and aelf^inking apparatuses of the kind 
contemplated would be every where very great, and would soon amply remu- 
nerate any one^ whether in Europe or in America, who might be so fortunate 
as to bring them first into effective and economi c al operatioiu 



Jccaunt cf a Platina iMmp. By George Mebryweatrss; 
Esq. of Whitby, In a Letter to Professor Jameson. (With 
a Plat^.) 

A FEW years ago, Sir Humphry Davy made the discovery^ 
that, if a coil of small platina wire be placed around the wick 
of a spirit lamp, and rendered red-hot, the wire would continue 
ignited for a length of time^ after the flame was blown out In 
consequence of having lately witnessed this singular phenomenon 
at Professor Hope^s lectures, and that it was generally viewed 
as nothing more than an amusing experiment, I was induced to 
give the subject some attenticm, as I felt convmced that a mod^' 
might be devised of turning it to some useful purpose. 

On the 3d of last month, I contrived an apparatus; but not meeting with 
the success I expected with platina wire, I made use of spongy platina, which 
I found to answer the object I had in view* In order that a correct idea may 
be formed, I have made a drtwi^ of this apparatus* The lower part is coo. 
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itnicted of tin, in the bodj of vliidi it tlie retenrolry brge enoi^ to contilii 
m quart of aloohoti tlie liottom of tiie intoHor of the raeiroir is ecAcBTe, in 
order lki*«]McottM.#idtnNi}rtite«t|^tlwkHiirop^ttei9iflL : J^fterthe 
wick hat boon tprtud in tlie torn of a coronet at Hie top of tlie lanp, the 
•pktina wire cage, containing a^ piece of tipoogy phitku^ is to be. pricked in- 
to the centre of the wi^ and to be Iccpt nearij in contact, Imt not to teach 
tL After the r«M«reiir hat bean AM wiChaleahoi, the wick lata he InflaoM^ 



<nA a MJnnte el|erwarda» the ipongy platina will have ^ ee ome incandaaciint, 
when tlie flame ia to be viddenl^ bk»wn out, and the j^aia cover to be imme- 
diate placed over the platlaa. Without any further care or attention, the 
platina ball will keep ignited Ibr tUrteen or fourteen daja and nights.. A 
similar appavatuahaa been kept igMted for thia period in the Univenity of 
•thiscilj. If a tabe ia eennected with a reeerrflir (contaiaMig a juftftet 
^uanlitj of alcohol^ and the bottom of the reoenreir of the lamp, I have no 
hesitation in sabring that the phttina ball maj be kept ignited for jears, as 
the spongj platina does not appear to be in the least deteriorated by being 
kept in a slate of constant igidthm. 

Ihadaifanilar lamp made, on a small aoaW, tolwep Ignited teme^t 
4a ten hoan^ which a£Eords sulSdent U^t to shew the face of a walc^ in 
the daik of irigfat. It cauaes no annoyance from a i^are of Bgfat. If a 
light is required, the glam cover is to be elevated, and the platina, gently 
touched with a match of oxy^uriate of potassa, whidi will beinttanUyin- 
flansnil 1 iniHt to nn mH laiiniiimiiiiiitinn, thst thrrr is nnt ths lniit ibllirr 
W he apprehended from fire. 

There have been .two objections to Uds lamp, which were fermidabie one% 
namely, the expense of the alcohol, and the odour which is diffused through 
the apartment in which it is placed. As a remedy for the firs^ I find by ex- 
periment, that equal parts of alcohol and whisky answer quite as wdl aapnre 
•loehol ; or every one-third of aleoh(^ and two-thirds of whisky do Yeiy wall, 
which I find, on calculation, to cost about one penny for eigfat hours. As a 
remedy for the second of)jection, 1 have contrived an ajiparatus for coddeiising 
the vapour, of which I have made a drawing. In order that H may be cor. 
xediy understood, I have represented it as transparent ; but the apparatus 
IS made of tin, which is to be suspended firom a naU in the wall. Fig. 4, G. The 
|;laM tube of the lamp is to be inserted into the tin tube of the condenring appiu 
ratus, which will completely destroy the strong odour of the vapour. The 
liquid is drawn off by the stop-cock at the side of the condenser, which will 
|)e found a compound of water, acetic add, and some otiier peculiar ingrew 
dients g^ven to it by the i^tina. 

We may add, that this lamp may prove very useful in all mining distrleU^ 
as a constant light that may be depended upon, if the reservoir is periodicidly 
replenished. If this should be the result, I shall foel myself amply repaid 
Tor an the pains I have taken. 
Edikbvegh, Mardk S, IflSl. 

I Exflanatian qf Figure of Platina Lamp in Plate V. 

Fig. a. A, Vent for the vapour. B, Olaas eover. C, PlatlM balL 0, 
•Cotton wick. £, Helesfbr admisrion of air* F, Beservoir. 
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( 361 ) ,, 
Observaiums on iJu Poml V^^^ «/! Vf^n bjien^tC^ X^iid. By 

' ' DfeAE 'Sir; " * '- ''^ - '^ - "'' -^^ ■•'•• ^' ^ -- •*' • ■. ^ . ^.. ■ . 

Xk cDHifdiaiite ^^fkfa-ywir 4tK|iiei(^ X Aoiif^ gi^^ ^ycm^ tbof rcsiilt 
^^the e>]tan!iniftiM X )i«iv« mtd^ «rf the »pecitnem^«f ftwl 
wood you have lately received frpm youif fri^hd Cblbiia EM- 
. say, at predentin New HoUandf*- , / . . , " ' ' 

-Thio fraaftvfirte fleetiQO»^:eaoh .w^vt Ibcpied ipntb^ |0PeXh£4 1 

' hftVe^adoyited^ and which' I hate dewmbdd Bkiautdy marwdrk 

^ lately ^uWistied'by Mr Wfthkm on th^ Stfuctti^'df Pcfi^sS'lVtWd. 

. jd.a vjeivi^ th^^pe.seplipns, by be|p of a microscope, or evcQ a 

oommoD pocket lens, it is suffici^^^JMibviw^ that .#v^ of tjbe 

^if»^€imb^1)^tfg lO" th# AftilQy of O&cifytm^ and uroi te liha tribe 

J <#TrHie'l)i<<6tyl^ofis.'' T'olTt'bf'lHe ebmftrse ^-fe do*fttti6n wood- 

' ftipne, Ihe fifth is wobd-ppal 'One of the dicotyledonous speci- 

. mene i« wood^teoe» aad «hews tl^ oi^anic. structure;, thrpugh- 

oot'tlie'^whoto tnote ; but the/ tstkvr 'spedaicn^r vhic^ris > m^ jihe 

state of pp^l, shews the organic structiJTci dttfyiti xs^iAfk^yssts 

of the mass. . tn such parts, there is a peculiarity wliich I do 

. 9c^ rsoolleQtc to hav^ M6^ vot any jpiher .specimen of p^trifijd 

wd«1'v«ih1 wbiol^isv' tbsit^ tbetpdBb&ior.veaaal^'infitaul bmg 

ffll^ ^dt^ p^trtfyirtg^ wMtfeT, ar^ 'f^ttfectiy empty. Throw^hwit 

the greatest jpart of this magnifi<jent specimen, the vascular strdc* 

■ Bead to the AVernerian Society, 5th March 1831. 

t In examining .the ^yiwture of petrified wpods, it lias been the practice 
to shew it either hy simply, cutting and polishing. the surface, and examining 
it bj reflected light, or by putting thin slices, and examining them by trans- 
iniU^ light. This latter, although the best mode> has hitherto afforded l^ss 
«a|tie%^ry refuU^ th»p it jO^htti) have done,. owing, to the imperCecj^ion^of 
the cutting and poHshing process. Mr Nicpl, after mugh ^bour^ has succeed- 
ed in so perfecting this- pirocess^ as to enable us by it to shew, in an elegant 
And beautiful manner, the most minute structures of fossil, and al^o of recent 
v^tabl6% ;T^ pktos inMr Witham'si^ook on *< Fossil Trees," shew what 
may be effected by this process. We doubt nnt:thiit it.will al^ l^ g^e^ally 
used by botanists in their examination of the stcucture^of recent woods ;'for, 
as well remarked by Mr Nicol, this structure may afford means of arrangement 
of plants hithorto but liUle attended to. We have always maintained that 
the internal structure of plants might, to a <*ertahi extent, afford the means 
of Mhtotiflie ai^rangemcfit af the gnmps of ll|e.yog«tafale kingdQKi.^:^|>iT. 
JA)]UART — MAKCfi 1881. A a 
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ture is quite obliterated, and the ligneous origin can barely be 
inferred from very slight traces of annusdi rings. Sone pavts 
have a fibrous structure^ and are whit^ and opaque. The fibres 
cohere so slightly in some portions, that they may be reduced to 
powder between the finger and thumb. In general, however, 
the fibr^ cohere more firmly as they approach the translucent 
fmriy and then the vegetable structure becoiaea y&ty appacait 
• In addition to the above specimens, I have in my possession 
other two from Van Dieman^s Land. These are both Coaiferae, 
so that out of nine specimens seven are Coniferao^ i^ only ^wo 
true Dieotyledoiis. As far as these nine specimens go^ we may 
therefore infer, that in Van Dieman^s Land the growth of ecw- 
fierous trees at a period antecedent to the present state of things, 
was more frequent than that of the Dicotyledonous kinda. T^ 
same nay be said with regard to the Coal and Lias fonuati^apa 
of this island. In these deposits numerous specimens of pelisU 
fied wood have been found, and, from a careful examinatiop. i>f 
these, I will venture to asseri that the wh(de belopg to the <9«t- 
&rous tribe. This o}Mnic« you will probably reoMiDber I mm- 
tioned to you, Mr Witham, and others, in the course of k»t 
summer, and I was then led to speak on the subject with soole 
d^;ree of confidence, from a recent mvestigation of the slrufitiare 
of the different kinds <^ trees at present growing m aH tk^ditt^ 
rent cUnatet of the globe. In order to olHain the requisite kiMv- 
ledge, I found it necessary to cut transverse sections of a gctoit 
number of trees, and of such a degree of thinness, that the cel- 
lular, as well as the vascular, system might be distinctly seen. 
This labour I was obliged to submit to, in consequence of find- 
ing all the sections of wood figured in such works on vegetable 
anatomy as I could lay my hands on so imperfect, that no pre^ 
cise idea could be formed on the subject. 

The structure of the Coniferse differs so widely from that of 
the true Dicotyledons, that a single glance will in general ena- 
ble us to distingui^ the one tribe from the other. In the CcHiife- 
rse there is only one regular system of pores, resembliag a pieceof 
the most delicate network. Each mesh is bounded by stnught 
line^ crossing each other at nearly right angles, and the concetit 
trie Unes of the meshes almost always approximate each other at 
the outer edge of each annual layer of the woodi. ThU^tsfaieh 
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ttire i& unifiMrm thrmgboiit tbe whole tribe of Cosiiferae, the only 
perceptible dt£fereD6e consistingof the dtmeosionsof the meshes, 
trees of slow growth^ as Taxus Baccata, ha/ving the finest tex- 
ture. It may be right to mention, that in some of the Coni- 
ferse, (not in all), diere are occasionally circular openings td be 
seen, known to botanists under the name of Lacunas. These^ 
however, are very irregular in their distribution, sometimes oc- 
curring frequently, at other times not at all. 

The structure of the true Dicotyledons consists of a system of 
▼essels separated from one another by masses of cdlular matter. 
The vessels or pores are always bounded by curve lines. In 
some trees they are circular, in others they are dliptical, and the 
degree of eccentridty of the ellipses in drfiRerent trees is remark- 
ably different. The dliptical pores are sometimes divided by 
one or two transverse partitions. In some trees the vessels are 
empty, and in other trees they are filled with a resinous or 
gummy-resinous matter. The size, form, number and arruige- 
Ment of the vessels or pores differ so widely in different trees, 
diat one species may be as clearly distinguished from another 
by the organic structure as by the shape of the leaves or the 
florification. As in the Coniferas, the vessds generally become 
smaller as. they af^roach the outer edge of the aomial layers. 
In some kinds of trees the vessels are numerous, in other kinds 
tbcy are spmin^y bestowed ; and it is worthy of note, thatj in 
tome kinds of wood of great strength and durability, as the oak, 
Aey are not only numerous, but also of very large dtmascAons. 

The cells: constituting the cellular portion of DicotyledoihMis 
trees, h«ve different forms mm! difl^ent dimenmns in differed 
kuids of wood. In the coarsa* kinds of mahogany for instance, 
die ceUa hftve a rhomboi<ial form. In some trees they are spbe- 
rical, and in others the form is very irregular; but however the 
form may differ, it will in general be found that the smaQer the 
cells the greater will be the strength of the timber^ This is 
very striidngly the case with regard to the different kinds of 
riw*' Ih the Sooteh Ehn the c^s are smaller than in the 
Bugfisb Ehn, and these, again, are smaller than in tbe Dutidh 
£Sm ; and it is generally known the timber of tbe Scotch Elm 
is better than that of tke English, asd that the Dutch Ehn is 
good for nothing. 

Aa2 
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With regard to the two spedmens of petrified wood front the 
tertiary formation of the Isle of Sheppey, I have only to remark, 
that they both belong to the coniferous family. One of thert 
displays the concentric rings surrounding the pith very df»- 
tinctly, but throughout the greater part of the mass there are 
only fragments of the reticular texture to be seen intermixed 
with calcareous spar, in the form of stellular radiated concre- 
tions. In the centre of many of these concretions there are a 
few meshes of the net-work of the wood, and which have pro- 
bably disposed the calcareous matter to assume its present form; 

These specimens, when in the woody state, have been pene- 
trated by worms in a manner similar to what takes place at the 
present day, and the cavities so formed have been filled with 
calcareous spar and sulphuret of iron. Yours faithfully, 

Wm. Nicol. 

Professor Jameson, College Museum. 

Edikbuboh, 
March S. 1831. 



Account of the Discovery of Bone Caves in Wellington Valley y 
about 210 miles westjrom Sydney in New Holland. 

Dr Lang of Sydney *, at preset in this country, baring oobk 
municated to us the following particulars, in regard to ^e re^ 
markaUe bone-caves of New Holland, we hasten to lay thet» 
before our readers, as they are highly interesting in a geokgieal 
view. A description of the collection of bones from these caves,, 
mentioned in the following communication, will be given in out 
next Number. Among these remains of a former mammifeious 
creation, are bones of an animal very much exceeding in siae- 
any of the existing races in New Holland. « 

Sia, Sydney^ 91st May 18S0^ 

I beg you will allow me to inform yoUr readers that a -c&m. 
covery, which will doubtless excite very considerable intereist 

• We are delighted to learn that a College Academy is about to be es- 
tablished at* Sydney. With such a man as Dr Lang as chief, it cannot fail 
to flourish, and prove beneficial to the Australian world. 
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in. the adentific world, both in Great Britain and on the con- 
tinent of Europe, has just been made in the interior of this 
Qc^nyy by that very reqiectable Colonist and Magistrate, 
Qeorge Rankin, Esq. of Bathurst. The discovery I allude to 
is that of . a great quantity of fossil bones, in a cave near the 
])enal settlenient c^ Wellington Valley, and about SIO miles west 
fix)m Sydney. 

The country in tlie neighbourhood of Wellington Valley is of 
^mestone formation, and the Jimestone ridges are perforated by 
m;imerous subterranean caverns, branching off in every direc- 
tjpn, and forming chambers of the most grotesque, and at the 
same time of the most imposing appearance. This remarkable 
feature in the physical conformation of that part of the territory 
is not peculiar, however, to die limestone ranges of Wellington 
Valley. Similar caves are met with in Scotland, in Yorkshire, 
and in other parts of Great Britain, on die continent of Europe, 
in North America, and in short, wherevet limestone abounds. 

In a late excursion to Wellington Valley, Mr Rankin visited 
and explored a remarkable cave, about two miles from the set- 
dement, the existence of which had been known for a consider- 
able time, and the entrance of which is in the face of the lime- 
stone range, on die south ^de of the river Macquarrie, by a gentle 
declivity. Immediately beyond the entrance, the cave in ques- 
tifO expMids into a lofty and spacious chamber, the roof of whidi 
id beautifully ornamented with stalactites, many of which, how- 
eves', have unfi»tunately been broken off by the scientific bar^ 
iaridms of the neighbouring setdement. In beating gendy 
with a hammer on the sides of the cavern, the sound in one 
part of it indicated the existence of another chamber separated 
from the first by a thin partition ; and accordingly, on breaking 
through the thin dividing wall of limestone, a second chamber 
was discovered, though* of smaller dimensions than the first 
At the farther extremity of the first chamber, Mr R. discovered 
a downward passage, which he determined to explore, and which 
be found terminated in another cave or chamber, the entrance 
into which was by a precipitous descent. On lowering himself 
down into this third chamber, into which no mortal man had 
ever entered before (for the aborigines have a superstitious re- 
pugnance to entering any cavern, saying, Koppa^ the spirit of 
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the caches ia the dborigioal mydiolqgj, ^^P^ ^ ^^^mi^ Arr^, 
Mr B. obKrved) to his vary great gurpriM, % |iiece i^ Ime 
Ijriog on the floor of the oavem. It struck him at fimt that it 
might have belonged to some budwmnger who bad aitraopted to 
hide himarif in the cave, and h*d siibsequaHly died; but oa« 
moi« minute examinatioM, he discovered a ^ast nttmber of eth^ 
bones of various sizes, and generally broken, some strewed ea 
the floor oi the cave^ but the greater number iodieddsd ana sort 
of reddkh indurated clay along. its sides. The rope by wlindi 
he had lowered himself into the cavern had been fixed 4o what 
appeared a projectii^ point of the eioiaA rodk^ but on its bmi^ 
ing off in consequence of the weight attached to it, it v^usaso^- 
tained to be a large fossil booe^-^die thigh bone, I conceive, oC 
sense quadruped mudi krger than the ox or buflab, and pro- 
baUy of the Irish dk, the rhinoceros, or elephant. 

Mr Banldn collected a snudl quantity of the bones, 4>r father 
fragments of bones, and has brought them to Sydney, mdi ^ 
view to their being fDrwarded to Professor Jjancsoo, of the Um* 
versity of Edinburgh. They will doubtless excite much ante" 
rest among the geologists of Great Britain, and will prabdbly 
lea^ to interesting results, in regard to the geological history of 
thiji vast island. It may perhaps be deemed presmnptuous for 
aii jodividual, who has little aoquaintaUce with the sdence of 
comparative anatomy, and none whi^ever with that of fnawl 
osteology, to anticipate these results. But the discovery in 
question has developed obtain facts of the utmost mteorest in 
re^uxl to the past history of the continental idand, from which 
certain inferences, which it would be difficult to dis[Mito, are 
deady deducible. These facts and infefences I shall iheseleiw^ 
take the liberty to submit to your readers. 

1. It is quite evident that the greater number ot the bones 
in question are not those of animals of the species at present in«. 
habiting this territory. The aborigines are very good authority 
on this point in the absence of such men as Professor Jane. 
son, or Professor Buckland, or Baron Cuvier; for when shewn 
several of the bone;3, and asked if they belonged to any of the 
species at present inhabiting the Xj&nUxtyj they uniformly i«. 
]^ed. Bail thai bdcmgit to Kangaroo^ Baii tikai belongU 1e 
enrn^ &c. &c. 



Digitized by LjOO^ IC 



WeUifigton ValUy, New Holland, 867 

% It i^ equally evident that the bones in question have been 
bmaght to their iprewnt tocaSity by some beast of prey; fornd 
elher euppdsilRda vAW «cooaM for the •divern'is beooiniDg the ge^ 
n€«al <:«nretiery fSov Mimals so various in eize, and «> dif^i^ent iti 
habits, as those to wfcidi the^ miHt have once belonged. 

5. it is not less evident that die aniuiiys that owned these 
iMnes emdd not have dred a viatutal death, for most t>f them 
have evidently been subjected to great vidence, «nd exhibit 
fmiMidres in ev«ry direction. The door of the cavern is strewed 
ovtsr wiA a sort of dust^ conrisfting of minute fragments of de*^ 
composed b^ne, whidi bums readily when ignited. 

in short, there is reason to believe that the cave at Wellfng- 
X^fa VoUey is somewhat ^milar to the one whidh Professor Buck^ 
l«id examined i^ Kirkdale, in the north of England, and whic^ 
be ascertained, b^^ad the possibility of doubt, to have been the 
den of ahyasna (resembling the variety now existing only at the 
MKithi^n extremity of Africa) before the deluge. Both of these 
cmt9 ai^ in limestone ranges. They both ccmtaifi innumerable 
frngmenls of fossil bone, deeply imbedded in stalagmtte-^tfae 
siilMfian^ formed from the droppings of water in caverns of the 
Idnd in questiotn— K>r in indurated clay. I cannot pretend, how- 
eV'CJT, to describe either die nature or the relative position of the 
substanc^B in which the bones at Wellington VaHey are imbedded, 
having only seen a mhiute portion of it adhering to one of the 
bMies. ^ 

Prom these ascertained fa6ts^ I conceive we are warranted to 
d«du^ the following inferences :-^ 

1. That this vast island is not (^ recent or-post-diluvian for- 
mation, as is generally asserted, without the least shadow of 
evidence^ 

d. That at some former period of its history it was inhabited 
by various races of animals, that are either extinct or no longer 
listing in this pail of the world. 

6. That the physical convulsion that destroyed these various 
races of animals did not materially change the external appear- 
ance of the country ; for the wild beasts' (probably the hyeenas^) 
den at Wellington Valley has in all likelihood the very same 
appearance that it had when inhabitated upwards of four thou* 
sand years ago. ^ 
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While this very iDteresliqg discovery supplies u% therefore, 
with another convinoiDg proof of the realittjr.and theuniveciriitjr 
of the deluge, it supplies us also with a powerful mottire of gnt^ 
Utude to Pivine Providence ibr that loog^brgot^ vjaitati^o. 
For if this territory were .ov^-run with sucb.beastsof prey as tfae 
antediluvian inhabitants of the cave at WeUiqgtxw Valley, it 
would not have been so eligible a ^ace for the resideMeof masi 
as it actually is. The tiger <»* hysena would have bcjiuai a mucib 
nore formidable enemy to the Batbucst settler tkan. therdespK 
cable native dog, though indeed they, would ceitftialy hl^iw.afr 
forded a much nobleir game to the gentlemen of the Badmmt 
Hunt. And if the huge rhinoceros had inhabited the lagoons 
of Hunter^s River, it might have, been a much more serious wcffk 
to displace him to, than shoot the pelican or emu* 
' I cannot conclude this letter without expreanng my unfeagned 
regret that, while this territcny is becoming daily xnpre andnm 
interesting to the geographer and geologist, to the man of ^cie^ce 
as well as to the agriculturist and the merchant, the intemstiagt 
youth of Australia should hitherto have been debarred, in dotk* 
sequence of their want of instruction in the various bnmcbes of 
Natural History and Natural Fhil^isophy, from prosecuting the 
numerous and interesting paths of discovery which .this .vast 
island presents to every man of science and leseach. Could a 
Lecturer not be established in Sydney undei; the patronage jot 
the Sydney College ? There are surdy men in thi^ Colony nol 
less able than our brethren in Van Diemep^s Laod^ to give a 
course of Lectures that would interest, instruct, and stimulate the 
youth of Australia. I am. Sir, your most obedi^it Servittait^ 

. L. 

TO THE EDITOR OF THE STDKET OJkjEETTX. > 



Additional Information illustrative of the Natural History qf 
the Australian Bone-Caves and Osseous Breccia. Cpmrnunit- 
cated by Dr. Lang. 

1 HESE bones are found embedded in a red ochreous. cei^ent,. 
which occurs partially in the crevices of the limestone rock, in 
diflTerent parts of the interior of New South Wales. 
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The liilnestoiie r^sts cki granite, and generally near, or under, 
tri|fi4«»ek* In the particular spot whence these iq>ecimens are 
hmght (WelKngtott VaHey), the rock, partially denuded, 
boiHKls to ext^siye alluvial flat, through which the River Bell 
jrunst^ thi^ being a branch of the river Macquarrie, which it 
joins seven miles -below. Beyond, or above the limestone, on 
oM ^de, the hills enclosing the valley consist entirely of trap*, 
rook^ Those on the other rise higher, and consist of the old 
redMSaiidstone (fine grained, with tendency to crystallization), 
and passing, as the hills rise backward, into a conglomerate of 
water«-worn pebbles strongly cemented, and so much inclined, 
ihat.the rock terminates the summits in sharp rocky crests. 

Throughout the country, the limestone occurs adjoining allu- 
vial flats, the hills above consisting of trap. In the parts most 
deaoded, openings are found leading to caves, some of which are 
spacious, with varied forms of stalactites, sometimes disposed in a 
very picturesque manner. The floor generally consists of a soft 
redaarth, apparently diluvial, but in which, after dig^ng, few 
or no bones liave been found, none having as yet been dug up 
where the floor has been encrusted with stalagmite. The en- 
trance is generally in the side of the rock and gently inclined. The 
holes where the osseous breccia occurs are generally near such 
caves, yet separate from them ; the mouths (in three cases in 
di£^nt parts of the country) appearing like pits, and as if 
formed by the rocks and earth sinking or sliding downwards. 
The interior of these holes presents a striking contrast to the un- 
broken harmony of the odier kind of caves. Here dii^ointed 
masses of rock hang suspended in this remarkable red cement, 
which is sometimes as hard as limestone, and which is never with- 
out bones embedded. Frequently these occur so fixed between 
large rocks, that it is quite impossible to get them out ; and in- 
deed, in general, none can be got in an entire state from the 
matrix, being, in their embedded state, full of fractures; and it 
b remarkable, that the few large bones at all perfect, have been 
found projecting from the upper surface of the breccia ; from 
which circumstance, and the peculiar outward texture (s(»ne, 
thing resembling the clay of a swallow'*s nest), it would appear 
that this cement never was so soft since mixed with the bones, as 
to admit of the larger bones sinking downwards in it. In such 



Digitized by VjOOQ IC 



970 AJd kimal it^bfffuUkm niativi to 

oajnostiliB ndmneot with IwMt perfadts iill the owttces «8 Ceut 
•t^begidfobe pcMtrftted, wtichit gensnMy vmj Atecli^iimni^ 
wurda^ Qn^dMttnfoer of th€ «ave, whence ibem ipedmens fam% 
bemidceft, ia» kraaiiiafecd by Ae osvity briog stdpfMd taip wiA 
soft diluvial «uitfi) while die breJMria fimoed the loof^ and mk- 
h«ml to-the IkMstone rook ibnnfng the mdeky and afpsKtei fe^ 
porated from the bose earth cf the km^er |MHt i«f idirse lay0l» 
(like strata) of ttmeBtone, about an inch in ihidoDen, and fhiw 
indhee aptort between, and in which tlie boneft wei^ in ^ttotei^ 
abundance, and generally upright, m* hating one end in 4aek 
layer. * . 

The peculiar texture of die cett^nt^ led to a teareh £»r it ilii 
other puDs of the aurfaoe above limestone^ and in c«hef |ltttte iof 
the country, and it was fcund {H'ecieely under the sanse dfi(^i»|£^< 
etances as at Wellington VaUey*. 

1. Six miles north-east, on the offpoAU side of the^AiaeL 
quarrie. 

£. At Buree, fifty miles south-east ; and, on looking at some 
dentided limestone^rock sbnlariy situated in another ptaic^ 
(Molong), a small quantity was also detected in a crevice like an 
oven ; windi also when broken Contained small bones. 

The most remarkable fbcts eonnected with these boties, and 
this breccia, seem to be, 

1j^, That it occurs only in the neighbourbood of taves> 1[)ut 
yet distinct from those of the most open and p^tnanei^ desmrip* 
tion. . ^. ^^ 

^dbf^ That although always reaching to the sotiaeey itliadis^ 
tribttted dee^ and extensively In the crevices of the limestone. 

'd(%, That this particular substance never oocuni, but in 
oonriifnatkm 11^ bony fragments ; dtat bones occur in sneb 
quantity in this cement only ; that those of small and ku^ ani. 
malsare intimatdy mixed ; and that, althou^ mudh brdkeri^ 
there is no appearance of their being water-worn, but that, cm 
the contrary, small angular fragments of bone like saw-dust are 
oombined in suoh quantity in some caves, as to give a l%ht 
speckled colour to the cement, whkh is, by itself, red and 
ocfaneous. 

^ifdffi That in one case, where this cement was traced to 
the surface, a large fragment or rock of it, as hard as timestoae. 
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kyabove^ braog deeply wdbodijodiak mweni bants appuraitiy 
hunMafi; Ai& cock IndicajtiBg ^n ahiaquity timoet ms h\^ ^as the 
buMMbne rock itself, for tte bi^eeeia i^ to combiited iil partly 
thalita semmeX would oeeasion <ke cock* to ooUapite, w as itt»- 
temllj to alter the exteraal sur&ce and form of die bflls. 

It 19 proper to a4d» Ihat some IbigiBeBts flf benes haive been 
found by digging in. the loose earth of most of the 'Caves, but 
fro» their imperfect state^ and the vieinity of the breccia out- 
side»,it.i$ difficult to determioe whether t|iey nodght not hai^e 
cmgiaaUy belonged to it or not. 

It appears from the description by Major Imrie, of the red 
ocbreous cen^nt containing bones wliich occurs at Gibraltar, 
and nkiog the northern 4dbore8 of the Medit^xranean, that this 
broQoia is of the same kind both in sHu and character, and that 
its antiquity is at least equal to, if not much higher, than the 
bope^ found under stalatgrnite in eaves, in different parts of 
Europe. 



Description qfeeveral New or Mare PlcmU which hiwe laidy 
flowered in the neighbourhood of EdinburgJif and chiefy in 
tfie Royal Botanic Garden. By Dr.GiiAUAM, Professor 
of Botany in the University of Edinburgh. 

10^ ifaTt* 1831. 
Banksia littoralis. 

^.^^tnObi fo^B eioiigato^UoMiibuf^ 8{]ilmilMo-4eikttt<^ btsi atteniia. 
Us, su^tus aTeniis; calydbus deddais; folUculitf oom^upessis braeteis- 
que stonobuH apioe tomentosis ; caule orboreo, ramulis tomentoas.» 

Banlraia littoralis. Br. in Linn. Soc Trans. 10. «04. ?— fd Prodc FL 
* Nov. HolL 392. ?-^Ram. et Sohultes, 3. 438 f^Sprenffely Syst. YegeU 
1. 48& ? excL syn — Bot. Reg. 13«a 
'PEac^rPTiox.^^SJ^rub erect* Branches ascendinf^ purplei» villous. Zeaveg 
scattered, pubescent when young, naked and dark green above when old, 
densdy covered with snowy tomentum below, on short erect petioles, 
linear, truncated, spinuloso-serrate, avenous, sUghtlj revolute io the 
edges. Amentum (4 inches long, 3 inches broad to the extremity of the 
styles) terminal, upon a short leafy pedunde, the branches i^iu^ far 
above it from a whorl at its base. Fkwers in pairs, forming double ra- 
thex' distant lines along the rachis, with whicn, when ful^" expanded, 
they form nearly right angles, expanding from above downwards^ Bme* 
tea tomentous, j^ee^ where exposed, yeUow where included, either so- 
Htary, rhombowl, subacute, witti the apex turned up, when they are 
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placed between the pttn of flowers, or geminate and roonded, and placed 

above or below them. Calyx 4-parted, covered with adpressed pubes- 
cence; claws lihear, yeHow, die spoon-shaped segments ^Ihe Hmb red- 
dish, nodding. AnAen elliptical^ subsessik in the cavities of the caijrx. 
Style twice as long as the calyx, shining, of deep purple colour except 
at th% baae and apeac, whero It 10 veUow, deciduous, rigid, apex noddii^. 
SUiffmm an abrupt glandular scarcely swollen termination to the style, re- 
tained for some time within the calyx, and, when liberated, covered with 
thf» yeUow ffranular poUeo, which gives it a capitate form. 

This species flowered in the greenhouse of the Botanic Garden in Novem. 
ber 1830, immediately after B. speoiosa, and remsdned in flower, forming 
a good contrast with this in its colours and manner of flowering. It 
8eems quite different from Banksia microstachya of Cavan, and B, atte- 
nttata of Brown, with both of which Sprengel unites his B, liUoralis* 

I have assigned the specific name to this plant doubtfully, and have quoted 
all the authorities cited above with hesitation, except the Botanical Re- 
nter, because I have some reason to doubt its identity with the plant 
sent from New Holland by Mr Brown, and cultivated at Eew under 
the name of B. litioralis. The specimen which flowered with us we re- 
ceived from Mr Mackay at Clapton in 1828, without any name; and in 
1829, we received from him a seedling, which has proved to be the 
«ame, under the name of B. collina, from which, however, it dMers, in 
being destitute of veins on the back of the leaf. I have a specimen 
from Mr Eraser of a species which must stand very near to it, and is 
chiefly distinguished by the leaves being longer, narrower and quite en- 
tire, except near the apex, where there are four small teeth, and by 
the branches being mucn less hairy ; in colour and manner of flowering 
it perfectly a^ees. It must also in many respects agree with B. margin 
natii, but differs from this in the bractese being tomentous. 

Xeria nutans, DC. 

1m mUans ; scapo ai^floro, laterali ; flore nutante ; foliis nmcinato-ly- 

ratis, medio contractis, undulatis, dentatis, subtus tomentoso-ntveis, 

lobo terminali cordato^blongis. 
Iberia nutans, Spreng. Syst. Veget. 3. 602. 
Tussilago nutans, WUld. Spec. Plant. 3. 1965. 
Dens I^onis folio subtus incano, flore purpureo, Sloan, Jamaica, 1.'255. 

t. 150. fig. 2. 
tussilago scapo unifloro, foliis lyrato^vatis, Plum. Plant Amer. fasc. 2. 

t. 41. fig. 1. 

■Descriptiok.— .i?oo^ perenniaL Leaves (3 inches long, 1} broad) all radl- 
cal, spreading, recurved, runcinato-lyrate, undulate, veined, toothed, 
ffreen and nearly naked above, densely covered with snowy tomentum 
below, contracted in the middle, below which they are very narrow and 
much sinuated ; above the middle they are cordato-oblong, and more en- 
tire. Scape (6 inches hieh) lateral, erect, single-flowered, covered with 
snowy tomentum, especiSly above, destitute of scales. Flower nodding, 
white, or with a slight shade of purple. Anthodium imbricated, subcy- 
lindrical, scales subulate-linear, with a strong green middle rib, and to- 
mentous membranous edges. Receptaxile naked. Florets of the ray slen- 
der, female, ligulate, trifid, longer than the styles^ which are bifid, having 
the stigmatic surface along the inside of the segments. Florets of the disk 
shorter than the ray, slender, 5-toothed, sub-bflabiate, the throat being 
slightly gibbous, and the division of the limb less deep on one side ; sta-. 
fnens as long as the corolla. Style and stigma exserted, their structure 
as in the ray. Germen pubescent. Pappus stipitate, slightly rough. 

This plant was raised at the Botanic Garden from seeds obtained by Cap- 
tain Bennet, R. N. from the West Indies in 1827* It has flowered in 
iJie stove in March last year and this. It has no beauty, nor can it be 

3 
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^ atlractive in cultivation, though Sloan attributes to it many vic^ues in 

^ very different cases, concluding the whole by stating, that ^' it is a re- 

, medy against all sorts of cold, K^r it is hot and bitter.** 

; Elephantopus sericeus. 

i IL eerioeus ; caule piloso ; foliis ovato-oblongis, subacutis, base attiehitatis, 

crenato-serratis, supra leviusculis, glabriusculis, subtus mollissime pi- 

I losc^ericeis ; paniculo difiuso ; bracteis subcordato ovatis, acutis ; in- 

volucri fblioUs ei^terioribus subulatis, interioribus tubam corolke ee- 

! "" 



This species was raised from seed sent to the^Botanic Garden by Dr Krou^ 
of I>oBunica in 1829. It has been added to Dr Hooker's herbarium from ' 
St Vincent a|id Trinidad. It is distinguished from E. Martii by the form 
of its leaves ; by its much less hairy nower-stalk ; by the form of inflo. 
rescence ; by the greater length of the involucra ; and by the narrow 
more acuminate bracteae. I think it is distinguished from £. mollis of 
Kunth, by the form of the bractese, and of the outer leafets of the invo- 
lucre ; by its leaves being nearly even on the upper surface ; and by 
their being onlv moderately attenuated at the base, certify k^ sa 
than in some other species of the genus. 
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Cdestud Phenomena Jrom Jpwil I. to July 1. 1831, caleulaied 
Ar the Meridian ttf Edinburgh^ Mean Time. By Mr 
George Innes, Astronomical Calculator, Aberdeen. 
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Oa tlie 15th of April, there inll be an occu^tation of Aldebaran by the 
Moon: 

». H. / 

Immersion, 15 16 37, at 158'* 

ISmersion, 17 30, at ^70 

On the 24 of June, there will be an ocoultation of Jupiter bj thf Moon : 



Immersion, centr^^ 
Emersion, centre^ 



D. H. / 

2. 59, at 54." 
... 2 4, at 278 



Oa the 9th of June, there will be an oQcultation of Aldebaran by (be Moon : 



Imniersion, 
Emersion, 



9. 13 16, at 132f 
... 14 20, at 302 



The trngU denotes th€ point of the Moon^B limb where the phenomena will 
take place, reckoning from the ver^j^of th^ limb towards the right hand round 
the circumference, as seen irith a telescope: which inTeris. 
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Proceedings of the Wemerian Natural History Society. 

1381, Jm. 22.— Dk BofiEET Kayjc GnEYit-LK, v. P. in 
the chair. — Mr John James Audubon (who has spent the win- 
ter in Edinburgh) read an account of the White-headed Eagle 
of America, Aquila leucocephala, and exhibited a splendid en- 
graving of the bird, prepared for his great work, entitled, The 
Birds of America The Rev. Dr David Scot then read an e|say 
on the Selavim or Quails of the Bible. After which there was 
read a letter from an intelligent settler at Swan River, in New 
Holland, giving a description of the soil and general aspect of 
the country, which appear nowise so inviting to emigrants 9& 
had at fir^ been represented, 

Feb. 5. — Henry Witha'm, Esq. lately V. P. in the chair. 
The Secretary read an account, communicated by the Rev. 
Limsdown Guilding of St Vincents, of a new and beautiful 
species of .West Indian Moth, called by him Atticus Wilsonii, 
Qn honour of Mr James Wilson, Librarian of the Society, and 
a distinguished entomologist). A fine coloured drawing of the 
perfect insect of both sexes, with the larva and cocoon, was ex- 
hibited to the meeting. Professor Jameson then made a com- 
munication r^arding the Flints found in Banffshire by Mr 
James Christie, Secretary of the Banff Institution. Nodules 
were exhibited imbedded in a kind of felspar-clay. The flint' 
has not yet been detected in situ; but Professor Jameson 
thought it not improbable that a portion of the chalk formation 
may be observed in some of the hollows in that district of coun- 
try. [See the present Volume of this Journal, p. 163, &c.] The 
Professor next read a learned essay, by a Fellow of the Royal 
Societies of London and Edinburgh, on the form of the Ark of 
Noah, as described in the Pentateuch ; shewing that the word 
ix(Aarf rendered mndow in our translation, rather means tatper- 
ing upwe^ds ; and that, with this modification, the form of the 
Ai^ was not only admirably adapted for floating, but also for 
widifltwidiiig the shock of waves, althou^ this last quaUty has 
been generally denied to it hy unscientific commentators. [This 
paper is printed in the present Number of this Journal, supra 
p. 310, &c.]. At the same meeting, the Rev. D. Scot read a - 
paper on the Alabaster of the ancients: 

JANUARY — MARCH 1881. B b 
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Feb. 19. — Robert Jameson, Esq. F. in the cluur. There 
was read an essay on the Beacon lights of remote antiquity 
communicated by Mr Robert Stevenson, civil engineer. Like- 
wise a paper on the influeAca of rocks on the nature of the vege- 
tation which covers them, communicated by Dr Alexander 
Murray of Aberdeenshire. 

At the same meeting, Mr John James Audubon communi- 
cated an interesting and graphic description of a flood of the 
Mississippi, which he had witnessed during his rendence in the 
western parts of America. 

March 5. — ^Robebt Jameson, Esq., P., in the chair. The 
first paper read was Dr TumbuU Christie^s account of the occur- 
rence of hulstorms within the torrid zone, in the peninsula <^ In- 
dia. The Rev. Dr David Scot read a learned essay on the Zeln 
of the Bible, which he proved to be the Mountain Gazdie, and 
not the Roe, as in our authorised translation. 

Dr Gbeville, V. P., having taken the chiur. Professor 
Jameson stated the general results of accurately kept meteorolo- 
gical tables, shewing the nature of the weather in the Isle <^ 
Man from 1824 to 1830. He also communicated a copy of 
the meteorokgical register for 1830, kept at Kinfauns Castle, 
undar the direction of Lord Gray ; and a dmilar register, kept 
at Aberdeen by Mr George Innes. The Professor then laid on 
the table a copy of a return to an address of the House of Com- 
mons relating to sums of money granted for mineralogical pur- 
poses in Scotland; from which it appeared, that no part of the 
money had been granted to this Society, nor to the Edinburgh 
Museum,— although the printed Parliamenlairy votes had men- 
tioned the Mineralogical Society [of Scotland, and the news- 
papers bad stated, that part of the money was for the Edin- 
burgh Museum ; but that tKe whole sum, nsiounting W^p^ 
wards of L. 7000, had been paid to Dr John MacCullodh of 
Woolwi^, for a Mineralc^^ical Survey of Scotland, never untii 
now h^rd of by men of science in Scotland.- It was remttrSecf^ 
that it would be desirable ia Government to cause to be pub* 
lished forthwith the resMts o£ this expensive and it seena onlj 
partiat survey of Scotland. 

At the same meeting, ProAipsor Jameson communicated a 
nodce in ragiffd to the structurt^of certain fossil woods fiom 
Van Dieman^s Land, shewing, that the ancient vegetatk>n had. 
resembled that of the old world, or diffisred gnaUy from the 
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present ; and read an interesting letter from Mr William Nicol, 
lecturer on datura! philosophy, on the Biibject of illustrating the 
sdpoeture of woods, fosml ttod recent, by^eims:of exti«mely 
thin slices pladed lipoid gl^^ss^ and^mdgnifl^. (S^ the present 
Number, p. 861.) . 



SCIENTIFIC INTELLIGENCE. 

METEOROLOGY. 

1. Meteorological Table, — Extracted from the Register kept 
at Kinfauns Castle, N. Britain, Lat. 66° 23' 30".— Above the 
level of the sea 150 feet. 
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60.256 
52.983 


3^903 
87.679 
45.355 
46.800 
51.645 
54400 


iBClies. 
2.00 
2.00 
1.20 
2.90 

&70 

2.50 
5.20 
5.00 
5.00 
0.35 
&00 
4.00 


12 
11 
11 
15 
15 
17 
17 
9^ 
18 
4 
15 
17 


19 
17 
20 
15 
16 
13 
14 

n 

12 
27 
15 
14 


April,' 


May, 

June,* 


July... 


57.903 69.581 1 


***•*/>•• 

AufUft,. 

September, ... 

October, 

Npy^mber,.... 
December,.... 


52.889 
51.867 
4a323 
42.367 
36.903 


54.880 
53.667 
50.129 
4a867 
36.645 


Average of \ 
the year, J 


S9.6U 


48J81 


90L629 


46.169 


47.686 


36.85 


172 


193 



ANNUAL EESULTS. 



jfORViiro. 

BAROMETER. I 

ObterratbuB. Wind. Inch. 

Hl^atl, lat J«ii....N....aou»8 

Loweat, Wth Nor. S.....W.78 



L9we8t. 



•j-^V 



THERMOMETER. 

Wind. 

J»«thJuly S.W....78^ 

a6th Daoember, W......19* 

BvsKnro. 

.UtJ^...Nif SpJK) j 88th JuJ^..,.. ,. NE....6r 

.leth^ov.firtV. 28.66 1 



'Vj 



24th Dumber,. 



.NW....2r 



Fair, .^..193 

Rain or snow, 172 

* " i ■ ' ' * 1 = 

365 



N.&,N|^,...,.,.^ , 25 

^ E. &SE.,.. ...'...!....!:.. !....!io8' 

i^.&SW.,.r 159' 

W.a^iNir.,.i^ 73- 



bS 



365 
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Extreme Cold and Heai 2y StJ^t Thermameier, 

ColdMt, Seth December, Wind, W. !«• 

Hottest, «8th July, do.....SW.....79" 

Mean Tempeimtnre for the jetix IWO, 4T' C2« 

BetuUt of Two Rain Gaugee, 

in* I09w 

K Centre oTSaniiims Garden, about SO feet abore thelerelof thesea, 36.8* 

1. Square Tower, Kinfcuni Caatle, ISOfeet,^ 36.85 

«. Thunder-storms in France. — The Count de TKston hs^ 
made observations on the direction of the thunder-storms which 
have devastated the department of the Lorich for the last six- 
teen years. The following general inferences have been made 
by him, respecting the progress and intensity of thunder-storms 
in plain countries, intersected by shallow valleys. Thunder 
storms are attracted by forests. When one arrives at a forest^ 
if it be obliquely, it glides along it ; if directly, or if the forest 
be narrow, it is turned from its direction ; if the forest bebroad^ 
the tempest may be totally arrested. Whenever a forest, being 
in the path of a thunder-storm, tends to turn it aside, th^ ve- 
locity of the storm seems retarded, and its intensity isaugment* 
ed. A thunder cloud, which is arrested by a forest> exhaust 
itself along it, or, if it pass over, is greatly weakened. When ^ 
large river or valley is nearly parallel to the cour^ of a thunder 
storm, the latter follows its direction ; but the approach of ft 
wood, or the somewhat abrupt turn of the river or valley, makes 
it pass o£r. A thunder cloud attracts another which is. ai x^p 
great distance, and causes it to deviate from its course. There 
. is reason to believe, that the acticm is reciprocal. A cloud at- 
tracted by a larger, accelerates its motion, as it approaches the 
principal doud. When there is an affluent cloud, which was 
committing ravages, it sometimes suspends them on appioadb- 
ing the principal mass, which is perhaps a consequence of ^ 
aooeleradon of its course ; but after the union the evil genen^ 
increases. Twenty-one thunder-storms, whose course has been 
distinctly traced, have extended from N.NW. to SJS^Wl 
No destructive thunder-storm has come from any other poinUs 
of the horizon. Lastly, the portion and form of the forest rf 
Orleans, Blois, &c^ satisfactorily accounts for the frequency cf 
hail-storms in certain communes, and their rare occurrence in 
others. 
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8. Sudden agitation of the Sea. —His Majesty's ship Hotspur, 
in 1813, whilst cruising in the Bay of Biscay, under easy sail, 
with moderate weather, was in a moment nearly overwhelmed 
by three successive seas. The quarterdeck bulwarks were 
carried away, one gun washed overboard, the wheel un- 
shipped, sev^al men lost, and the ship rendered unmanage^Ue, 
and in imminent danger of foundering, in consequence of the 
quantity of water shipped. Immediately after, all appeared 
calm, as if nothing happened ; and it was the opinion of those 
. who witnessed this, that it was occasioned by a momentary and 
very partial agitation of the se€L.^-MrDrummondy Surgeon^ R.N. 

4. Aurora Borealis at Pam.— The following are the magnetic 

observadons made at the Paris Observatory on the aurora, 

which was visible here on the night of the 7th January. The 

aurora caused a deviation of the magnetic needle in variation, 

A decUnation equal to I* 6' 47"" 
IniiicHnatioii equal to if 29f 00^' 

N. B.— The variations of the magnetic needle, in declina- 
tion, can be appreciated to 5 seconds at the Paris Observatory. 
Throughout Scotland the Polar lights, from their brilUancy, 
have exdted intense interest among the populace ; — ^but, strange 
to say, the natural philosophers of Scotland, who are well pro- 
vided with magnetical apparatus, sleep on without once thinking 
of tracing out the connection of these interesting phenomena 
with the magnetic needle. 

GEOLOGY. 

5. Gold Mines in the UraMan Mountatns.'^^The produce 
of the Ural mines amounted, in 18^7, to L. 651,4^ ; in 18S8» 
to L. 67^,416. Grold is also found in the Rhine; but the 
quantity is so scanty, that the washer con^ders it a good day'^s 
work, if he succeed in collecting to the value of five or six shilr 
lings. From the official accounts of the yearly produce ob- 
tained from that stream in the Grand Duchy of Baden, we ob- 
serve that the value was, in 18^1-8, L. 603 ; 1826-7, L. 808 ; 
18S7-8, L. 943. The last produce, small as it may appear, 
for it scarcely exceeded 17 pounds in weight, shewed so conri- 
derable an increase upon preceding years, that a great impulse 
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WM given to this branch of iaduMry in Baden, and the harvest 
has become slill more productive. 

& UglUnmg Tube9.—\n the vicinity of the old castle ^ 
Bernstein, near Bknhenburg, which stands on a picturesque 
series dt rocks, bekmging to the greensand or quadersafidstiHie 
fiMmation, in a kMun land^ there have heea found, this sum- 
mer, veiy firm and long vitreous tnbes (Bliterohren). From a 
branch in the upper part, iw^ tomcbes gooff, some of whidMy^ 
ten feet long, and from these proceed thtee Mall Waai^Od— 
Zilmvy6a»Ms, January* IS. 18U. * - - 

ing interestaig dbs er vt km ailw iMdi» ky-Bob^n Wert Fol^ 
Esq. of Falmouth, and communicated to the Boyal Geolofpcal 
Sodety of Cornwall:— ^At TingtaDg oopper-tmne, in the parish 
of Gwennap, at the bottom <^ the tngtne.Aaft, which is in KL 
las (clayslate), and 178 fathoms deep, the water, two months 
ago, was at the temperature of 8S^. In 1820, when the shaft 
was 105 fathoms deep, the temperature of the water was 88°; 
thus an increase of 14° has been observed in sinking 78 fathoms, 
which » equal to 1^ in 5 fathoms. At Hu^ Vor tin-mine, near 
Helston, the water was 69;*, at the bottom of a diaft 199 ib- 
thoms deep, in the year 1819* It is now f09 fethoms deep, 
and the temparature is 79^ which gives an increase of 1° in nnk- 
ing 7 fathoms. This part of the mine is m JCillas. The hi^ 
est temperature of the water, at the bottom of ^Miceo(^pcr 
and tin mine, in the parish of Gwennap, in 18iM), which was 
then 144 fathoms under the suHace, was 80°. It is now 176 
fathoms deep, and the temperature is 99° ; and, in a cross level, 
20 fathoms further north, the water is 100". The two last 
mentioned temperatures are the highest hitherto observed in any 
of the mines of Cornwall ; and the increase is equal to 19° in 
one case, and S0° in another, in sinking 32 fathoms, €»r 1° for 
1| fathom. Three persons only were employed at the time 
near eadi of these stations, and the water pumped up from this 
part of the mine was estimated at 1,800,000 gallons in twenty- 
four hours ; and it was found to contun a considerable quan- 
tity of common salt in solution. 
8. Volcano in New Zra/and— Accompanjring a specimen of 
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Toioanic adies sent to me by Colonel lindsay ci Sydney, is a 
notice to the fdlowing effect : This substance is found on what 
is called ¥rhUe Island^ from the ashes that continualiy fall from 
a irokano^ at jHiesent in a state ci activity, and which has been 
long in the same condition. It is about three miles round, and 
Jies qppoute to the Bay of Plenty, between the river Thames 
.«uid the East Cape, and from twenty to thirty miles firom the 
nMrinlapd <^ New Zealand. When this island was last visited, 
it pvesentad a fiigbtful iaa^j of flame and smoke from the 
crater ci its volcano. At the foot of .the bill in which the vol- 
Mno is situated^ there is a kloe <tf boiling nUphur, and all 
flWHttd the lake tke grpuncl la-tinoruslad with Emlphw^ - Tiie 
DQliveii S9y .the vc^bano ^runs under the sea; and bu^lHs om 
again in ^e interior of Illewi%^i^d, about twenty miles from 
the diove, in a district where there is a large hot ^ake in^he 
wators, of which the natives oo6k their provisions. — ^Edit. 

9. Map qftkePujfde Dome.'^A map of the famous mountain 
the Puy de Dome, in twelve sheets, is now in preparation, by 
Bussf of Paris. 

10. Diamond in ike CoalJbrmaiion.^^The diamond is said to 
hftve been found in the coal formation in India. 

11. Splendid SpedmenqfMega^erium. — A perfect skeleton of 
the megatherium, exceeding in size the splendid specimen pre* 
served in the CaUnet of Natural History in Madrid, has been 
latdy dssoo>vered 196 nnles south of Buenos Ayres. This re-* 
markaUe specimen of antediluvian zoology is now in the posses*- 
don of Woodbine Parish, Esq., Consul-General at Buenos 
Ayres, who intends to bring it with him to Europe. 

12. SlaUeqfihe Tareniaieebehng to ike Jura Formation. — ^AU 
the slates, conglomerates, and sandstones of the Tarentaise, for- 
merly conadered as transition, are now arranged with the oolite 
or Jura formation. 

18. DecrtpiUxting Common Saii. CondensaiionqfGai init.^-*^ 
M. Dwnas has examined and described ^a very curious effect 
which occurred when some rock-salt ebtained from the mine of 
Wielieriui in Pdand, and given to him by M^ Bou^ was put 
into water. It decrepitated as it dissolved in the water, and 
gradually evolved a stniUi>le portion of gas. The bubbles of gas 
were sensiUy laiger when the decr^itatkms w«re stronger, and 
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the latter frequently made the glass tranble. Tins salt owe* 
its property of decrepitatiDg to a gas which it contains in a 
strongly compressed state, although no cavities are senaable to 
the eye. When the experiment was made in perfect darkness, 
no light was disengaged. The gas disengaged i» hydrogen, 
slightly carbonate; when mixed with air it bums at the ap- 
proach of a light. This disengaging of gas will assist in explain* 
ing the numerous accidents which have happened from 6re* 
damp in salt mines. Several pcntions of the salt were nebu- 
lous, others were transparent. The nebulosities indicated tbe 
existence of numerous minute cavities, probably filled witb 
condensed gas, and, in fact, a nebulous fragment dissdved 
in water, gave more gas than an equal sixed fragment of the 
transparent salt. This new fact, described by M. Dumas, shews 
how frequent, in the course of geological acddaits, are the ph^nv 
mena to which are due the accumulation of gas in the cavities 
of mineral substances, and how varied are the substances upon 
which these phenomena have been exerted. M. Dumas has 
endeavoured to reproduce salt, having the power of decrepitat- 
ing in water, like that de^bed. 

14. Interesting ducfwery ofFosM -4m«ia&.— There has beeo 
lately sent to the Garden of Plants, a coUection of fossil boiies, 
from the lacustrine deposits of Argenton (Indre), consisUng 
of five or six species of Lophiodon, from the siae of a large rab- 
bit to that of a horse; also species of the genus Anthrocotberium, 
of the Trionyx, and Crocodile. Some recent discoveries in the 
diluvian ossiferous deposite of Chevilly (Loiret) of the bones of 
the extremities of the animal called Gigantic Tapir by Cuvier, 
shews that this animal, by the test of its osteology, is closely 
allied to the living tapir, although equalling, if not exceeding, 
the rhinoceros. The Indri and Loiret are two departments in the 
central districts of France. 

16. Dr TurnbuU ChrUtie.^Dr Tumbull Christie, who has 
been appointed to examine the geology of the Presidency of 
Madras, by the India Company, has left Edinburgh for our 
Eastern Empire. He travels through France and Italy, embarks 
for Alexandria, — from thence he visits the Holy Land, Mount 
Sii^ai,— 'Sails down the Red Sea for Bombay, and from thence 
by land or sea to Madras. From the varied talent and infor • 
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mation of this accomfdished indiTidual, his ind<nnitable zeal and 
activity, and experience of eastern cUmate and travelling, we 
anticipate great accessions to our knowledge of the natural his- 
tory of the various countries he visits. He takes with him a 
pmnter for the purposes of zoology, comparative anatomy, bo- 
>tany and geolc^y, and a complete set of instrumtots for ascer- 
taining the nature of the meteorological and hydn^raphical 
phenomena that may present themselves to his attention. 

16. New PresiderU of the Geidogical Society.^^We are 
haf^y to learn that Roderick Impey Murchison, Esq. has bemi 
unanimously chosen President of the G^ogical Society of Lon- 
doa. Tins gentleman, from bis experience, skill, zeal, and ac- 
tivity in gedogy, will, we are confident, prove himself a wv^hy 
successor to such men as Greenough, Fitton, Buckland, Sedg- 
wick, &c. 

MIKEBALOGY. 

17. Recefii Formation of Zedke, — Stilbite, mesotype^ and 
apophyUite, appear almost always as a newer formation in the 
cavities of amygdaloid, and along with these calcareous spar. 
The fcntnation of zeolite through the action of atmospheric wa- 
ter on dolerite, seems still to be going on. We observe it form- 
ing in hollows of a conglomerate, in which zeolite plays the part 
of calcareous sinter. Springs deposite a similar zeolite sinter ; 
and when, in the summer, the brooks dry up, their whole bed 
appears white. In deep caves, where, during lower tempera- , 
ture and greater humidity of the air, scarcely any evaporation 
takes place,. I found a matter partly gelatinous, partly crystal- 
line, which proved the continued production of zeolite. — Forch- 
ammer. 

18. A New Metal discovered. — Mr Dulong read, on the 7th 
of February last, to the French Institute, a letter from Ber- 
zelius, which announces the discovery of a new simple substance 
by Mr Sestrom, director of the mines of Fahlun in Dalecarlia. 
Mr Sestrom being engaged in examining an iron, remarkable 
for its softness, discovered in it a substance, which appeared to 
him to be new, but in such small quantity, that he could not 
determine with accuracy all its properties. Afterwards, how- 
ever, he found it more abundantly in the scoris of the iron, 
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and wm thus enaUed to prove that the ^ubstaiioe in question 
waBmnewmetalj to which he gites the name Vanadhim, afl«* an 
ancient Scandinavian deity. We have had communicated to 
us the folbwing additional notice. Humbddt presented to the 
Institute qiecimens of Vanadium, the new metal recently dis- 
covered in the iron of Estersholm by Mr Sestrom, and which 
abo exists in Mexico in a brown ore c^ lead of Zimapan. M. 
del Rio, Professor in the School of Mines of Mexico, had ex- 
tracted firom dial orea substance, whichy to his apprehension, re- 
•endbkd a new metal, to which he gave the name of JEJrye^OTfif^ 
IL Oailil DesoocOs, to whom hesent a^Mcimen, could not agree 
btmjAwmiiam being a isimj^ solfttanoe, imd b^ieved'he had 
dmowmuied thkt it wai'«n impure chxyme. It would aj^fXiar 
that ProfesscMT del lUo agreed in this opiilion, and there was not 
longer any idea of its being a new metal. But since the dis- 
covery of Sestrom was known to VoUer, he, struck with the 
resemblances which exist between the properties of vanadium 
and that which the Mexican chemist attributes to his erythro- 
nium, has repeated the analysis <^ the brown ore <^ lead of 
Zimapan, and from which he has obtuned a simjde body, per- 
fectly identical with that of the iron ore of d^Esterholm. It is 
wordiy of remark that so rare a metal should have been dis- 
covered in two {daces so fiur asundar as Scandinavia and Mexicoi. 

ZOOLOGY. 

19» Faur-^pined Stickleback. — A variety of the Stickleback 
{GaateroaUus aculeaius) with fotu: spines on the back, was dis- 
covered in a pond in the Meadows by Mr John Stark, in 
September 1830. The common three-spined stickldback was 
numerous in the same pond ; and, of a number taken in a net 
at random, about one in ten or twdve proved to be of the four- 
sj^ned variety. This variety (or perhaps species), does not i^ 
pear to have been previously noticed. It is somewhat smalkr 
than the common three-spined stickleback when full grown, the 
spedmens procured not exceeding one4burthof an inch in lengdi. 
Tbe arrangement of the ^ines is also different, beii^ placed in 
twos at regular distances), oerrespcmding to the length of the 
spines. The two ant^ior spines are much longer ^n tbe other 
twoy the seeond longest- i ft a r t. 

M. Hinwila OmUhology.^mWe learn, in r^^ to the omitho- 
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logy of the Hiniala, that its principal features are the brilliancy 
of {dumage of the Grallins&^tbe Me and power of tb^ Acoipi- 
tres— «iid the almost infiDite number of the Pies. 



BOTANY. 



21. CrytUds in Living Fi?^(^a&2r«.— -Various naturalista have 
taken notice of the appearance of crystals in the internal parts 
of vegetable tissues, but nothing very explicit and certain has 
b^% flatted refl|N9ctij)g th^n. M. Turpin hasdiacovered^ in the 
Q«iJyw^#i«Me c^an old.trutk ef the Ce>ws Y^gyjaoua^ itt th> 
Cil^^c/Qif JPU»t3 at Pwc|i, where it had been gv^wing orie&id^: 
4^ and tbiriyL}iiiM9«cMijmiMi^ guwtJtyiof nggihwiiff n^iiiai 
of crystals of oxalate of lime. They are found in the cellttfaiE^ 
tissue of the pith and bark. They are white, transparent, four- 
sided prisms, with pyramidal terminations, collected in radiant 
groups. 

22. Native Cmmtry f^ Maize ^ or Indian Com.— -This grainy 
so important to the agricultural interests of the United States, 
appears to be of uncertain origin. Fuchs very early maintained 
that it came from the east ; and Mathioli affirmed that it was 
from America. R^mir and Gregory have presented fresh ar- 
guments in favour ^ its eastern cHri^n. Among them is the 
name by which it has been long known in Europe, BU de Tur* 
quie; and varieties, it is said, have been brought from the Isle 
of France, or from China. Moreau de Jonn^s, on the contrary, 
has recently mmntained, in a memoir read before the Academy 
of Sciences, that its ori^n was in America. The name BIS de 
Turguie no more proves it to be of Turkish origin, than the 
name of the Italian Poplar proves that that tree grew wild in 
Italy. It can only signify that it spread from Turkey into the 
neighbouring countries. Its general cultivation in southern £u« 
rope, and the production of some new varieties, proves nothing 
with regard to the country of the species* In favour (tf its 
American origin, is the fact that it was found in a state of cul- 
tivation, m every place where the first navigators landed. In 
Misxico accordmg to Hernandez, and in Brazil aooording to 
Zesn ; and that in the various countries it had im^)er names, 
snA as MaiMej FlaoOi, he. ; while, in the Old Wotld, itannes 
were either all of American origin, or names of the neigjibour- 
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iog r^on, whence it was immediatelj derived ; and that, im- 
mediately after the discovery of America, it spread rapidly in 
the Old World, and soon became common, a fact not reconcile- 
able with the idea of its former existence th^re. To these 
proofs Aug. de Saint Hilaire has added another. He has re- 
crived from M. de Larranhaga of Monte Video, a new variety 
of maise, distinguished by the name of Tunicata; because, in- 
stead of having the grains naked, they are entirely covered by 
the glumes. TUs variety is from Paraguay, where it is culti- 
vated by the Guaycurus Indians, a people in the lowest scale 
of dvilization, and where, according to the direct testimony of 
oae of them, it grows in the humid forests as a native produc- 
tion. 

GEOOBAFHT. 

S3. Tables Jbr Converting French Toisee and Metres into 
English Feetf and the contrary. — Readers of philosophical 
works and foreign journals frequently meet with dimensions 
expressed in French measures. To enable such to convert 
them readily into English measures, the following Tables have 
been computed. The lengths of a Toise and a Metre in English 
measure, which are the foundation of the Tables, have be^ ta- 
ken from Baily^s Astronomical Tables and Formuke^ and be 
deduced them from their lengths, as ^ven in the B€ue du Sys* 
time Mitrique^ vol. iii. and Captain Eater^s paper on the Length 
of the French Metre in the Phil. Trans, for 1818. 

TABLE I. 

1 French Toise » 1.949036 French Metres i- 6.3949ft0 English Fe«t. 
1 French Metre » .613074 Toise « 3.280899 English Feet. 

1 English Foot ^ .156373 Toise >- .304794 French Metre. 

TABLB II. FOR CONVBRTINO FRENCH T0ISB6 INTO ENGLISH FBBT. 



TolM. 


EogUih 
FSet. 


ToitM. 


Engliih r^ 


En^ 


T. 


F% 


T. 


^ 


T. 


f& 


1000 


6394.96 


100 


639.60 10 


63.96 


T 


&39 


.1 


.64 


.01 


.06 


2000 


12789.90 


200 


1278.99 20 


127.90 


2 


12.79 


.2 


1.28 


.02 


.13 


3000 


19184.85 


300 


1918.49 30 


191.86 


3 


19.18 


.3 


1.92 


.03 


.19 


4000 


26679.80 


400 


2667.98 40 


266.80 


4 


26.68 


.4 


2.66 


.04 


.26 


6000 


31974.76 


600 


3197.48 60 


319.76 


6 


31.97 


.6 


3.20 


.06 


.32 


6000 


38369.70 


600 


3836.97 60 


383.70 


6 


38.37 


.6 


3.84 


.06 


.38 


7000 


44764.66 


700 


447&47 70 


447.66 


7 


44.76 


.7 


4.48 


.07 


.46 


800O 


61169.60 


800 


6116.96 80 


611.60 


8 


61.16 


.8 


6.12 


.OS 


.61 


9000 


67664.66 


900 


6766.46 90 


676.66 


9 


67.66 


.9 


6.76 


.09 


.68 
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TABLB III. FOR CONVRBTINQ FRENCH METRES INTO BN0I.I8H FBET. 



Metres. 


English 

FMt. 


Metres^ 


English 
Feet 


M. 


EngUsh 
Feet. 


M. 


Eng. 
Feet. 


M* 


IS:| 


M. 


fS: 


1000 


3280.90 


100 


328.09 


10 


32.81 


1 


3.28 


.1 


.33 


.01 


.03 


3000 


6661.80 


200 


666.18 


20 


66.62 


2 


6.56 


.2 


.66 


.02 


.07 


3000 


9842.70 


300 


984.27 


30 


9&43 


3 


9.84 


A 


.98 


.03 


.10 


4000 


13123.60 


400 


1312.30 


40 


131.24 


4 


13.12 


.4 


1.31 


.04 


.13 


6000 


16404.50 


500 


1640.45 


50 


164.04 


5 


16.40 


.5 


1.64 


.05 


.16 


6000 


19685.40 


600 


1968.64 


60 


196.86 


6 


19.69 


.6 


1.97 


.06 


.20 


7000 


22966.29 


700 


2296.63 


70 


229^6 


7 


22.97 


7 


2.30 


.07 


.23 


8000 


26247.19 


800 


2624.72 


80 


262.47 


8 


26.26 


.8 


2.62 


.08 


.26 


9000 


29528.09 


900 


2952.81 


90 


295.28 


9 


29.53, 1 .9 


2.95 


.09 


^ 


10000 


32808.99 








i 






L 




. 





Example of Tab. II.— Convert 1205.23 Toises 
(hek^ of Mont Blanc above the Lake of Gene- 
ra) mto EngUsh Feet. 

ToUes. Emt. Feet, 

9000 = 1^.90 

200 = i27&99 

5 = 31.97 

.2 = 1.28 

.03 = .19 

220S^ = 14108.31 



EzAMPLB of Tab. III.— G«y Lussac ascended 
with a balloon to the height or 7028.3 Metres, as 
determined by a bannneter,— convert this into 
English Feet. 

Metres* , Eng. Feet, 

70o0 s 22966.29 

20 = 6S.62 

8 =2 26.25 

.3 = 0.96 



7028.3 



23050.14 

4 Miles 1939 Feet 



NEW PUBLICATION. 

Sections and Views Illustrative of Geological Phenomena* By 
Henry DE la Beche, F, R. S. F. G. jS. London^ 1830. 4to, 

We recommend to the particular attention of the numerous 
cultivators of geology throughout Britain, these valuable sec- 
tions and views. They are selected with judgment from many 
expen^ve works, which few have an opportunity of purchasing, 
and many of never seeing at all. 



List of Patents granted in England from Vlth November to 
Idth December i8S0, 



1880. 
Nov. 27. 



To J. Eevere, Weybridge, Surrey, M. D., for « a new and im- 
proved method of protecting iron chain-cables, iron-boilers, and 
iron tanks, from the corrosion produced upon them bj the action 
of water." 
S9. To W. Chitrch, Haywood Hous^ Warwickshire, for « certain im- 
provements in apparatus applicable to propelling boats and driving 
machinery by the agency of steam, part of which improvements 
are also applicable to the purposes of evaporation.** 
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IS90. 
D0C tf. To H. Blukdill, Ken8iiigtoiMip(m-Hull, for ^ improremeiitfl in a 
machine for grinding or crushing seeds, and other oleaginous sub- 
stances, for the purpose of abstracting oil ther^rom, and which 
machine^ with certain improTements or alterations, is applicable 
to other <useAil purposes.** 
To R. Dalglisq, Glasgow, calico-printer, for ^ improyements in ma- 
chinery or apparatus, for printing calicoes and other fiibrics.'* 
To ft. Edwabds, Deusbury, Yorkshire, for ^ an improvanent on, 
or substitute for,, glass, sand and emerj, and other scouring paper 
mr substances.** 

To Captain S. Bbowk, Biliter Square, London, for ^ certain im- 
proyements In the means of drawing up ship^ and other yessels 
from the water on land, and for transporting or mooring ships, 
yessels, and other bodies, on land, from one place to another." 

To J. G. Lact, Camomile Street, London, gun manufacturer, and 
S. DAyis, East Smithfield, gun-lock maker, for ^ a certain im- 
inroyement or improyements in the constructicm of guns and fire- 
arms." 
13. To J. DiCKSOK, Wolyerhampton, and J. Yardt of the same place, 
for ^ certain improyements in cocks for drawing off liquids.'* 
Bee 6. To T. Walmsi^xt, Manchester, manu&ctuier, for ** improyements 
in the manu&cture of cotton, linen, silk^ and other fibrous sub- 
stances, into a &bric or &bric8 applicable to yftrious usefiU pur- 
poses.** 

To W. Needham, Longour, Staffordshire, fi>r ^ certain improye- 
ments in machineiy finr erpinning^ doubling, and twisting dlk and- 
other fibrous substances." 

To S. Fabloub, Croydon, Surrey, for " certain improyements on 
lamps,** which he denominates " Parlour*s improyed Table 
Lamp.** 
IS. To J. L. BxyHAM, Wigmore Street, Middlesex, ironmongor, fbt 
^ certain improyements on shower and other baths, communicated 
by a foreigner. 

To R. WiTTT, Basford, in the parish of Wolstanton, Staffordshire, 
engineer, for ^ certain improvements in apparatus for propelling 
carriages, boats, or yessels for other purposes, by the power of 
steam. 



lM^J'Mmtsi^*aatiaimSc(>lhmdJpmt,mik-^Sttem^ 18S0, 
. loAA March iUSi: ''•'^^^" '^ 

1830. , ... . _._^ ., ,■- 

Dee. 20. To Thomas WALMSLEr of Manchestar, mannftctur^^ for the in- 
fvatloa of ^ improyements in the manufacture of cotton, linen, 
sK^, and other fibrous substances, into a fobric or fobrics appli- 
cable to yaiious usefiil pu]i>oses." 
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To Charles SxuAmT Coch&ave of Great George Street, West- 
minster, Esq. a Conunander in the Rojal Nav j, far the inventioa, 
cenummicated to him bj a foreigner residing abroad, of ^ certain 
improvements in the preparing and spinning of cariimere wools.** 

To RoBX&T Dalolish, jun. of Ghu^w, calico-printei^ for the in- 
vention of ^ improvements in madunerj, or apparatus for print- 
ing caiicoes and other fiibvies.** 
28. To JoHV Hall, jun. of Bartfcurd, in the county of Kent, engineer, 
for the invention^ communicated to him bj a for^gner residing 
abroad, of ^ a machine, upon a new and improved construction, 
for the manufacture of paper.** 
1831 
Jan. 14 To William Nekdham of Longour, In the county of Stafford, gen- 
tleman, Hoc the invention of <^ certain improvements in machinery 
for spinning, doubling, and twisting dlk, and other fibrous sub- 
stances.** 
1^ To F&ANciB MoLDfErx of Hampstead, in the county of Middlesex, 
gmtleman, and William Buy dy of Kentish Town, in the same 
county, engineer, for the invention of ^ cext^n impnmrements in 
machiemy for sinning and twisting silk and wooJ, and for rovin^^ 
qdmiinft and twisting cotton, flaz^ bemp^ and other fibrous sub- 
stances.** 

(In place <^ a former one) To Johk Eiucksov of t^ New Road, 
Lcmdon, engineer, for the invention <^ ^ an improved engine for 
communicating power for mechanical purposes*** 
10. To Samuel Cleoo of Na 16. SUdmoutii Street, Gfay*s inn Lane^ 
in the county <^ Middlesex, civil-engiaeer, for the invention of 
^ an improved gas meter.** 
Feb. 2. To Thomas Bulkelst of Upper Gloucester Street, New Road, 
in the county ci Middlesex, doctor of medicine, for the invention 
of ^ a method of malring or manufacturing candles*** 
Feb. 18. To James Thomson of Spencer Street, Goswell Street Road, in 
the coimty of Middlesex, gentleman, for the invention of ^ cer- 
tain improvements in making or producing printing-types.** 

To RicHAKB RoBEBTS of Manchester, in the county of Lancaster, 
dvil.engineer, for the invention of ^ a certain improvement, or 
certain improvements, in the mechanism 'employed to render self, 
acting machines, known by the name of Mull-Billy-Jenny-Jack 
Frame, or stretching frame, and all machines of that das^ whe- 
ther the said machines-be oised^ cove, slubber qiin oette% «r 
other fibrous substances.** 

Tq Avoif^Tirs^ujBui, cite«» cif liie tJnited StttM df lUMilca^V 
but now residing in West Street, Finsbuxy, in the dty of London, 
gentleman, for an inventi^ communicated to him by a foreigner 
reaiding abroad, of ^ certain improvements in the application of 
springs to carriages.** 

To William Wedd Tazfobd of Boston, in the county of Ldn- 
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coin, miller, for the inventioii of ^ a machine or apparatus for 
cleansing or purifying #heat, grain, or other substances.^ 
To RiCRAAB EDWAmDs of Dewsbury, in the county of York, leather 
and flock seller, for the invention of ^ an improvement on, or a 
substitute for glass, sand, emery^ and other scouring paper or 
substances.** 

18. To Joel Benedict Nott, of Schenectady, in the State of New- 
York, now of Bany Street, St James*s, in the county of Middle- 
sex, for the invention, communicated to him by a foreigner re- 
siding abroad, of ^ certain improvei^ents in the construction of a ' 
fiimaoe or furnaces for generating heat, and in the apparatus for 
the application of heat to various useM purposes.** 

tl. To Bartholomew Redferk of Birmingham, in the county of War- 
wick, gun.mi^er, for the invention (^ ^ a lode, break, ofip, and trig- 
ger, upon a new and improved principle, for fowling-i^eces, mus- 
kets, rifles, pistils, and small fire.«rms of all descriptions.** 

23. To John Wallace, brassfounder in Leith, for the invention of 
<< an improvement or improvements upon the safety-hearths for 
the use of vessels. 
Mar. 2. To Johv Macbowall (tf Johnston, near PaisLey^ for the invention 
of ^ certain improvements on the pistons, valves, and boilers of 
steam-engines.** 
To WiLLLAM MoRGAK of Vork Tcrrace, R^ent*s Park, in the 
county of Middlesex, Esq., for the Invention <rf ** eertain improve- 
ments in steam-engines.** 
& To Jz&EMiAH Grime junior, of Bury, in the county of Lancaster, 
copper-plate engraver, for the invention of ^ a certain method of 
dissolving snow and ice 'on the trams or railways, in order that 
locomotive steam engines and carriages, and other carriages^ may 
pass over railroads, without any obstruction or impediment J&om 
such mow or ice** 



The Editor hopes to get all the Memoirs and Registers of the Weather, 
stfll unpublished, inserted in next number <£ JomiiaL 
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ADDENDUM. 



[The Report regarding the New HoHand Fossil Bones not 
having reached us in time for insertion along with the ac- 
count of the Caves, we, rather than delay it imtil next Num- 
ber, place it here, although somewhat out of plac^, consider- 
ing its importance as a sufficient apology for this irregularity. J 

On the FossU Bones found in the Bone^Caves and Bone-Breccia 
of New Holland. By Professor Jamesok.^ 

My friend and former pupil Dr Adam, Fellow of the Royal 
College of Phydcians, having, after much labour, cleared the 
teeth and bones from the stony and earthy matter in which they 
were enveloped, we endeavoured to determine the animals to 
which they belonged. The general result of our examination 
was, that some of the teeth were those of the womba/tj some be- 
longed to the TcmigaroOy others we could not refer, from want of 
means of comparison. One bone, from its great siae, particu- 
larly arrested our attention, from its appearing to belong to an 
animal larger than any of the living species in the Australian 
wcnrld. It appeared, on ccnnparing it with the splendid skele- 
ton of the hippopotamus in the Museum, to resemble the radial 
bone of that animal. 

That every justice might be done to the interestmg collection 
sent to me from New Holland, I had it conveyed to London to 
my friend Dr TumbuU Christie, requesting him to submit the 
specimens to a distinguished and experienced anatomist, Mr 
Clift^ of the College of Surgeons. That gentleman^ with the 
utmost readiness, undertook to give me his opinion in regard ta 
the bones and teeth, and we have just received from him the fbl. 
lowing very interesting notice in regard to them. 

JANUARY— MABCH 1881. C C 
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Report by Mr Cliftj oftlie CoQege ofSurgeons^ London^ in re-' 
gard to the Fossil Bones Jbund in the Caves and Bone-Breccia 
qfNew Holland. 

No. 1. Approaches yexy nearly in form to the metacarpal bone of an ox, but 

much larger. It also bears a great resemblance to the radhu of 

Hippopotamus. (It does not belong to the elephant, being too 

large for iU}ength> 
Ito. t. Aight side of {he lower jaW of a DtayUna *. 

Afiteiior part of feft dde, Upt)et jaw^^lTbMftd^. 

BaOtfettity of ciriiiw t<w4^ left Mm ^)awmt ^^•^dHmf^trm, 
N»a Iieft8ld^leWte>w,r^il'^«ii«<. (BozB.) 
No. 4i Two lower extreaiities of femora of Wombat, apparently % abd other 

cyHndncal bones, uncertain. 
Box A. Bi^t incisor, upper jaw,^ — WombaL 

Bight indsor, lower jawy-^FMiH^ XAfyarop. 

Portion of incisor,— FT^wniaA 

Portion of incisor, upper jaw,-*-2>o. 

Mularis, upper jaw, — Do. ... 

Bight incidor, loir« jaw,— Jlfdn^ooc 

Pottbn of bAie ofiitcitor^ ld#to ja^r'^A^ 

MolarH rigit side, loww Jjaw^--* WifnUmk 

Two4hird8 of a molatis, upfer jaw»— J9o. 

A molaris, left side, upper jaw,— Do. 

A portion of a molaris, — th. 

ftibaWy pottiOA of an inciSo^,**Aa» 

Pt^baibly A poitton of thfe aatwIirWBtreMily of io»F»ir j^w»,lllg^|^ 

Apparently a portion of incisor, and of upper jaw^— Wombat. 

Apparently a posterior molaris, of Upper jaw,-~Kangaroo. 
1^0. 5. £lb(vw.joint df li^oM^itV-^ftuttietuS atid tUna). 

H^ftd <yf Tfbk atid !rbUlar»4ip)^brtM^ 

PMrttin if il» pelvis^«<^Of tb^ saine* 

Upper. portion of the left femur of a Wombat?— (is veiy like it.> 

Other specimens doubtful. 
IJo. C. Portion of the pelvis of a Yetj largfe itn^afod, 
ifo. % I^Wb iiortloktt (flfm^t h^^j^tatD^y Wottibat IPk^y ^M^flil ^^9ff 
VKflBtly wilbh tlie teior of liot flffiniaL 

Portion of the iqp^ end of the fibula of a luiya Kan^fmroo,. 

Portion oi probably the femur oi ditto* 

Other specimens doubtfuL 

« Tte ll«i»«*^ PtB aWtati «M JdiM l)f IM ikuiy »e<^ 
of Van Diemai'i Land only. 
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probably portions of the superoiiinerar^ or spurious n^etfitarsal 
' bones Mid phalanges of a K^angafoa 
N«. li. 1P(*IIm ^us(p«^Jft#/firA>ablf of 9 1^^ 

Fvytiofi pf m>p»y jft^» t^ ^dg» wUh tfig ^ ^oH < rig |iiT< » 

Left aide^ lower jaw, ITani^aroo. 
, No. 16. 9* Part of right side lower jfi^, f^on^roo. 
' S. Portion of left ride upper jaw,-^Do. 

.4. Tm aMlttit f^per jftWy^vilA. 
5. Uppear ji«F W> ^Wcvr**?^ 
No. 19* 3 pwtiwiMf «f>wi, .(yiyerra ? unc€rt»«i-) 

No. 19. l^e tei^n^nal phalanx of thf toe pf a Kcmgar<^y (the qi^aw). . 
First dorsal vertebra,— Wombat f apparently. 
Right OS calcis wanting 4(1m epiphy8is.-««KaBg«roo ? 
3WbpWf^ifft.of4|fcp^5S^, .»P. . 

Wk IBO. Sox C Two posterior molares, right side upper jaw,— Ausmruf. 
Ush f^ ik^\U!^iMfiM\m\\\\A omiial ger^i^toiof aglTfli^^yyifc 

Another caudal vertebra, nearer sacrum,— Z)o. 

Another, about the tenth from the sacnim,--sZ)o. 
No. 2S. Portion of a|)paf«yi% lower jaw with the&ng of an incisor. Kanga- 
roo? 
No. 26L Apparently the middle of the os femoris of a Wombat 

Other doubtful fragments. 
No. 27. ApparerUly a portion of the right tibia near its middle,— JTan^oroo. 

I bdieve there can be little or no doubt respecting the identity of aU the 
specimens that are in ItaHes^ having given them all the attention that time 
and drcumstances permitted. 

W.Clift. 

Fiom the geological characters of the caves and bone-breccia, 
the mode of distribution of the bones in the caves, and the na« 
ture of the teeth and bones th^nsdves, it follows, 

1. That these caves agree in character with those in Europe. 

S. That the bone-breccia exhibits the same character as the 
vari^ies of that rock found in different parts of the European 
omtinent and islands. 

3. That New Holland was, at a former period, distinguished 
from the other paifts of the world, by the same peculiarities in 
the organization of its animals, which so strikingly characterize 
it at the present day. 
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4. That the large bone rcigembKng the radial Ixii^ 
popoCamus, shews that Australia fcmnerly possessed animals 
much larger than any of the present existing qpedes, equalling 
or eren exceeding in magnitude the hippopotamus: a fact xji 
high importance, when we raeoflect dvit'dieiquadruped p^pda- 
tion of New Belknd is at phs s cnt but meagr^ the Jargest qie- 
des beii^ the kangaroo. -^ 

H. That the bone cares and bone-lnreccia contain^ al<n^ widi 
animals at present known, others that appear to be extinct, as 
is the case with the caves and breccia of Europe. ^ 

6. That the same agent or agents that brought tog^er HiBk 
remains of animals met with in Ixme-caves and bone-breecm ib 
J^urope, i^rated on New Holland. 

7. Lastly, that the animals in the Australian caves and brec 
cia were destroyed, and became fossil, if not at the same piredse 
time as the Eun^iean, during a similar series (^ geol6gi<3al 
changes. 
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INDEX. 



ASrJdLi l iw liU Piii C Miigiimm AemsnheA^ 165^ 

A^ncBy namtiye of diseoverj and adventnren m^ noticod, 192 

Alhama, lacustrme basins of, described, 65 r > 

Awtoxny^ companitiTe^liist^ry o§ 146, 291 > , ^ , n 

atoriiMfclcidgs, on tbe eadsience o^in gnow^ 180 .. . ^ 

AnkLe or Hock-joint of t^e horae^r a peculiarity of| described, 59 

Aik of Noah described, 310 

Arts, notices oi& 189 

Atmospheres, nitrons, of Tirhoot, 177. 

Andnbon, his ** Birds of America" and ^ Ornithological Kography ^' 

considered, B17 
Anvergne, on the dilnvial theory and valleys of, 201 

Baffin's Bay, disasters in, described, 186 

BarometrioBl aeries of observations, by Galbraith, 40 

Biographical mentoir of M. Dnhamel by Cnvier, I 

Bone Caves, discovery of, in Wellington Valley in New Holland, 

364,368. 
Botany, notices of, 185, 387 
Bon^ Ami, his answer to Mnrduson and Sedgwick, in r^;ard to 

the stmctnre of the Alps of Austria, 14 , 
Brewsterite, analysis of, by Arthur Connell, 35 

Caves in New Holland, account o^ 364 

Celestial phenomena from January 1. to April I. 1831, 172 }— 

from April 1. to July 1. 1831, 374 
CSialk-flints in BanfFshire, account of, 146 
Cholera Morbus, 188 
Christie, Dr, on Indian hail-storms, 308 
— — — James, on the commerce of Chreat Britun, 187 
— — — — James, on the chalk-flints of Banffshire, 146 
Clift, Mr, on the fossil bones found in New Holland, 394 
Comparative History of Anatomy, 146, 291 
ConneU, Arthur, on Brewsterite, 35 ; his analysis of the mineral 

water of Vicar's Bridge, 284 
Craigie, Dr David, history of comparative anatomy, 146, 291 
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Cavier, Baron, liis biogn^y of M. Dahamel, 1 ; his obseiratioiis 
im the liunuy of the Romaos, 49 

Danibeny, C, M.D^ P rof e w or in Oxford, on the dilimal theory 
and Talleys (^ AuTOigne, 201 

Dflnrial theory, examined by Dr Danbeny, 201 

Don, Daiad, on the characters and affinities of certidn genera be- 
longing to the Flora Pemviana, 112,. 229 

Dnhamel, IML, his biogn^hy, by Cnvier, 1 

Sncs' nediternuiea tonud m Ireland, 1S5 

Ehrenbefg^ (X-O., im the Uood-red ocfldor'dfirater, 142, 341 ; on 
infii8<Hia, 183 

ff^iW 9^ lUB aaid Unh, 184 

Fosdl-sheUs in the snowy mountains of Thibel,t 170 ^ 

Fossilrtrees of Vail DifMan's Lan^ «btic» of, 361 

Fraser, William, on the printing press, 189, 357 

Frog and insect plague of MiiUy^^ ISl I ' : 

Galbruth, seriesioffhii9ini«ldi«l'e)NUV7«lic«^ 

«to«B9liy, iK>tie%4^ 167» ass 

Geology, notices in, 178, 381 

Glaciers, account of, 332 > - - , 

tanic Garden, 166ip 371 ^ 
Grant, Macphersoiir>t^ mi MRil : 4u^tm Stm^ tite. fllwi«i wiiii 

mountiuns, 165 
Graves, on the hock-joint of^lte $ai«e,MdTintefaQ0 oiUM ni^ie^SB 
GfW<tofi<aa,.toMartt af diitinhwi ig, IBS 



Wall storms in India, account <>f, 308 . 
Heifer, account of one which yielded milk, 191 - 
Horse, account of the hoc^^|Qint4id^.59 ^ 
Hugi, Profepser, oag^Mecei, 932 
Hybrid aiale^ 18$ 

Infusoria, ol>seryations.on, 183 

Innes, Mr Georgie, celestial phje^omena, 172 

Insect jplague, 182 

Jameson, -Professer, tm tiie fessS bones fennd in JHew HoHuid, 393 
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Ladustrine badils of ^AUuuna doscribed^ 65 

Lamp, platina, new kind described, 359 

Lang, Dr, on the bones Jbmid in oaTea im Nei<r HcUand^ 364 

Latta, Br, his account of the diiasterit in Baffin's Bay, IM 

Luxury of the Romans, account of, 49 

Maxwell, Clerk, his plan Ibr oombiniitg.maohimry wbli the mynual 

printing press, 352 
Merryweather, George, account of a new platina lanqi, 359 
Meteorology, notices in, 170, 879 
Murchison and Sedgwick, Bou6% Answer to their nibBemsSoas e» 

the Austrian Alps, 14 
Mineralogy, notices in, 385 

New Holknd, account of the Bone Cares lately discovered there, 

364 
Nicol, William, on the fossil trees of Van Dteman's Land, 361 
Noah's ark described, 310 

Olmsted, Professor, his theory of hoK semntts esmniaed by Dr T. 
Christie, 308 

Patents granted in Ekigland £rom 27th February to 14th Septem- 
ber 1830, 193 ; a^d from 27 th November to 13th December 
1830, 389 
" mm granted in Scotland firom 16th September to SOdi Novem- 
ber 1830, 199 ; and from 20th December to 4th March 1831, 
390 

Platina lamp, a new one described, 359 

Pokr lights in Shetland, 177 

Potatoes, frozen, preservation of, 186 
■ planting of, 186 

Potash obtained commercially from felspar, 189 

Printing, improvements in, suggested by W. Fraser, 189 

Printing press, improvements by Clerk Maxwell and William 
Fraser, described, 352 

Publications, new, the following noticed: 1. Edinburgh Cabinet 
Library ; 2. Wilson's American Ornithology ; 3. Witham on 
Fossil Vegetables; 4. Innes's Tide Tables, 192. 5. De la 
Bedie's Sections and Views illustrative of Geological Pheno- 
mena, 389 
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Red mow, — ^red dew, — ^red water,-^e8cribed by Ehrenberg, 122 

841 
Rennel, Mijor> liis chart of the Atibntu;, 187 
Robs, Captab, latest intelligence of, 187 
Romans, Lunuy of, 
Sang, Edward, on the adaptation of the fly-wheel and pnlley of the 

turning-lathe to a giren length of band, 239 ^ 

SilrerU^ Colonel, on the lacostrine basing of Basay Alhama, in 

the Province of Granada in Spain, 65 
Snow, red, described by Ehrenbeig, 122 
— » on the existence of animalcules in, 180 
Statistics, notices in, 187 

Thomson, Allen, obsenrations on the derelopment of the vascular 

system in the foetus of vertebrated animals, 88, 251 
Tiriioot, nitroua atmospheres of, 177 
Trees, preservation of, from hares, 186 
— *• cure (^ wounds in, 186 
Turning-lathe, observations on, 239 

Valleys, on the formation of, in Auvergne, by Dr Daubeny, 201 

Water-spouts described, 176 

Wemerian Society, proceedings of, 175, 377 

Whale, vertebne of, described by Graves, 59 

Zoology, notices in, 180, 386 



NEILL Sc CO. PRINTERS. 



Digitized by VjOOQ IC 



Digitized by LjOO^ IC 



I ». 






I 






9 

I 



<!5 

t 

•5 
I' 



•5 



I 

:?5 






I 



^-5 



t/5 Vj 



-.•^': / 



» / 






a 



I 



, I 



1 1 

■ I 

I 

J I 



\ 



'' ^ 

u^ 



/ 






I i 



' V 



\ 

\ 

\ 

4 \ 

!? 

\ 




Digitized by 



ioogle 



Digitized by VjOOQ IC 



FLi%T£n. 



EdtmrtismfPka. J^mn VolX/,/^ 





l\ ^ 



kTknm.,,. Fv! 



Digitized by LjOOQ IC 



Digitized by VjOOQ IC 



J 



23 



,^/f^fh. 




V:^-/ 




Digitized by VjOOQ IC 



PLATE Hr. 



EdinTjtewPhil JourJfPXDCpJSb 




Digitized by VjOOQIC 



Digitized by VjOOQ IC 



^;f»J^ 



. N^> v'^y' 





/" \^ 



^i 




^ik 



'I 

n 

5 5 



so 

N 



r 



Digitized by VjOOQ IC 



Digitized by VjOOQ IC 



Digitized by VjOOQ IC 



Digitized by VjOOQ IC 




ized by Google 



Digitized by VjOOQ IC 



